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© Benzoxazepine derivatives useful as squalene synthetase Inhibitors. 

© Disclosed is a squalene synthetase inhibitor which comprises the compound represented by the formula (I) 



< 

CO 

in 

CO 




wherein Ri stands for H or an optionally substituted hydrocarbon group; Ffe and Fb independently stand for H, 
an optionally substituted alkyl group, an optionally substituted phenyl group or an optionally substituted aromatic 
heterocyclic group: 2 stands for a carbon chain containing a double bond or -Z'-C(OH)- (Z' stands for a bond or 
a straight-chain or branched alkylene chain); the symbol stands for a double bond or a single bond; Y 
stands for an optionally esterified carboxyl group, an optionally substituted carbamoyl group, an optionally 
substituted hydroxyl group, an optionally substituted amino group or an optionally substituted heterocyclic 
radical having a proton izable hydrogen; and the ring A is optionally substituted, or a pharmaceutical^ acceptable 
salt thereof, and which is useful for the prophylaxis or therapy of hypercholesteremia or coronary sclerosis of 
mammals- 
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Background of the invent;™ 

causers aras ssryssrr 38 — major dan9e ™ s - 

important for the prophylaxis or then^t^^^ ^TT^ b,00d * remarkabl * 
sclerosis. ^ y ' Des,c,es ,nese isch emic heart diseases, as well as of coronary 

including, among others. cholesSS ^S^SZl T" 9 '* abS ° rpti ° n by bindi " 9 bite ** 
suppressing the intestinal -JS^oTSSl^ftr^r T" USP 4 ° 27009) ' " d *°* of 
transferase (AGAT) including meLmide £££ J Vlt? p 9 , A ch °'^o. acyl 

preparations for controlling the biosynthesfe £ ? «T Na1476569 )' A * Pnarmaceutical 

vastatin (disclosed in USP 444^^^!^^^^ ^ USP 4231938) " Sim " 
especially 3-hydroxy-3-methyl glutary Lnzvme KMC r^f ' Wh ' Ch 3re Capable of inhibi «"9 

However, when HMG-CoA reductase s Sd not T T P ""* d8d f ° r mediCinal use 

thesis of some other components such iSjKi 12 !iSrrT? Ch ° ,eSter01 bUt the bi0Syn ' 
body, is also inhibited, so that occurrences of ZS'*2L -h « ' Ch necessar V ** the living 

Squalene synthetase is ^STiS^TJi *° be ° aU88d thereby are feared - 

route. And, this" enzyme ll ^^Z^J^^T *S ° f ^ '"o^' 0 ' bios vnthetic 
moteculesoffarnesyrpyrophosphoric a^d Q ta ' y2 ' n9 * he reduCtive "imerization of two 

b V inhibiting 

Japanese published unexamined patent Z icaZ No m SSSliSS ^ 1 °' PP- 1869 ' 1871 - 1988. 
(1990M01088. JPA H2<1990>-235820 JpTSSo) Ss^f H1 < 1989 >" 21 3288). JPA H2- 

JPA H3(1991)-148288 and USP 5.01 Z* URR lS?So^i?25^ JPA ^""H"*"- 

Object of the invention 

a.o„g u t u ss^sa^j arrjss synthesized ,rom ^ 

these substances, it is desirable ^ to ^Sbn^^^^.T^^ ^ ^ ^ dw 10 1088 °f 
especially squalene synthetase, in the cnole^roSy^e^t 6 ^ * Wreph ^ 
Summary of the invention 

-HdtL^^ ~o, made 

inhibiting squalene synthetase, and further hTe lT^u^ f 65 *" exce,lent actio " of 
being accomplished. * a " ant,,un 9a' act.on as well, thus the present invention 

More specifically, the present invention is to provide 
(D a condensed 7-membered cyclic compound represented by the formula (I) 
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wherein Ri stands for H or an optionally substituted hydrocarbon group; Ffe and R3 independently stand 
10 for H, an optionally substituted alkyl group, an optionally substituted phenyl group or an optionally 
substituted aromatic heterocyclic group; Z stands for a carbon chain containing a double bond or -Z'-C- 
(OH)-(Z* stands for a bond or a straight-chain or branched alky lene chain); the symbol stands for a 
double bond or a single bond; Y stands for ah optionally esterified carboxyl group, an optionally 
substituted carbamoyl group, an optionally substituted hydroxy I group, an optionally substituted amino 
15 group or an optionally substituted heterocyclic radical having protonizable hydrogen; and the ring A is 
optionally substituted or a salt thereof , and 

(2) a squalene synthetase inhibitor comprising the condensed 7-membered cyclic compound repre- 
sented by the formula (I) or a salt thereof. 
Further, the present invention is to provide a method of producing a novel compound represented by 
20 the formula (I) or a salt thereof. 

Detailed description of the invention 

In the above formulae (I), as the hydrocarbon group of the "optionally substituted hydrocarbon groups" 

25 shown by R1 , mention is made of aliphatic chain-like hydrocarbon groups, alicyclic hydrocarbon groups and 
aryl groups, etc., among them, aliphatic chain-like hydrocarbon groups being preferable. 

As the aliphatic chain-like hydrocarbon groups of said hydrocarbon groups, mention is made of, for 
example, straight-chain or branched aliphatic hydrocarbon groups, such as alkyl group, alkenyl group, 
alkynyl group, etc., among them, alkyl groups being preferable. As the alkyl group, mention is made of, for 

30 example, C1-7 alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n- 
pentyl, isopentyl, neopentyl, 1 -methy Ipropy I, n-hexyl, isohexyl, 1.1 -dimethyl butyl, 2,2-dimethylbutyl, 3,3- 
dimethylbutyl, 3,3-dimethylpropyl, 2-ethylbutyl, n-heptyl, etc., and, among them, C3-5 alkyl groups such as 
n-propyl, isopropyl, isobutyl, neopentyl, etc. are preferable, further, isobutyl, neopentyl being preferable. As 
the said alkenyl group, mention is made of, for example, C2-G alkenyl such as vinyl, allyl, isopropenyl, 2- 

35 methylallyl, 1-propenyl, 2-methyl-1-propenyl, 2-methyl-2-propenyl. 1-butenyl, 2-butenyl, 3-butenyl, 2-ethyl-1- 
butenyl, 2-methyl-2-butenyl, 3-methyl-2-butenyl, 1-pentenyl. 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3- 
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, etc., and, among them, vinyl, allyl, 
isopropenyl, 2-methylallyl, 2-methyl-1-propenyl, 2-methyl-2-propenyl, 3-methyl-2-butenyl, etc. are especially 
preferable. As the said alkynyl group, mention is made of. for example, C2-6 alkynyl such as ethynyl, 1- 

40 propynyl, 2-propynyl, 1-butynyl, 2-butynyl. 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1- 
hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, etc., and, among them, ethynyl, 1 -propynyl, 2- 
propynyl, etc. are especially preferable. 

Examples of the aiicyclic hydrocarbon groups of said hydrocarbon group include saturated or unsatu- 
rated alicyclic hydrocarbon groups such as cycloalkyl group, cycloalkenyl group, cycloaikadienyl group, etc. 

45 As said cycloalkyl group, C3-9 cycloalkyl groups are preferable, for example, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, etc. are mentioned, and, among them, C 3 - 6 
cycloalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc. are preferable. As said 
cycloalkenyl group, mention is made of, for example, 2-cyclopenten-1-yl, 3-cyclopenten-1-yl, 2-cyclohexen- 
1-yl, 3-cyclohexen-1-yl, 1-cyclobuten-1-yl, 1-cyclopenten-1-yl, etc. As said cycloaikadienyl group, mention 

so is made of, for example, 2,4~cyclopentadien-1-y1, 2,4-cyclohexadien-1-yl, 2,5-cyclohexadien-1-yl, etc. 

As the aryl group of said hydrocarbon group, mention is made of mono-cyclic or condensed poly cyclic 
aromatic hydrocarbon groups, for example, phenyl, naphthyl, anthryl, phenanthryl, acenaphthylenyl, etc., 
and, among them, phenyl, 1 -naphthyl, 2-naphthyl, etc. are especially preferable. 

As substituents of the "optionally substituted hydrocarbon groups " shown by Ri, mention is made of 

55 optionally substituted aryl groups, optionally substituted cycloalkyl groups or cycloalkenyl groups, optionally 
substituted heterocyclic groups, optionally substituted amino groups, optionally substituted hydroxyl groups, 
optionally substituted thiol groups, halogen (e.g. fluorine, chlorine, bromine, iodine), etc., and, the hydrocar- 
bon group shown by Ri is optionally substituted with 1 to 5 (preferably 1 to 3) of these substituents at any 
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ZZ. SX" ptnirXSCe? 2*2,7 T * ™ da - 

are preferable. As substitute of said ci^^SLSZS r * 1 " ,aphthy ' and 
(e.g. methoxy. ethoxy. propoxy. etc.) teloaen atom^ fl ^ " e " t,0n ' S made of Cl "* a,k oxy groups 
* groups (e.g. me thyl, ethyl propyl, 2c l«dl?2? . (e - 9 t fluo " ne - ch, °™ a . bromine, iodine), cj., alM 
ones of them. As Z^°JZg+ with one or two of option^, 

C 3 - 7 cycloalkyl groups including cyclopropyl cvclobuM 22? c *?°* k * arou P s > me n«on is made of 
k,nds and number of the substitute of saW I i2S£? k £ ° P ° m W 10 ^. cycloheptyl, etc. The 
same as those in the case of the a Wm^ o22? Cyd ° a,Ky ' ^ are ■**""««* 
« substituted cyc.oa.keny. groups, mention i ^ o" J^Jl??"*"" ° f SaW 

cyclopropenyl. cyclobutenyl. cyclopenteny,. cyctohexewre^Thrr'H 3 "!. CyC,0a,ken y | °roups such as 
sa,d optionally substituted cyc.oa.keny, groups are sStol andnumber <* the substituents of 
mentioned optionally substituted a*. gnT* ^£2221 8 ^ 35 ^ in ^ of the above- 
heterocyclic groups, mention is made of aromatic LeT™?? T ° f Said °P«onally substituted 
' 5 *• cyclic system, at least ' oS72^2Sl2ilST ** *" at0mS (Cyc,ic ato ™> 

saturated or unsaturated non-ar6mati c heJ^ 2^^*°? ° Xygen ' su,fu ' "itoogen, and 
omatic heterocyclic groups. As said aromatic 2Et£?^ ( P "eterocyclic groups), preferably ar- 
heterocyclic groups (e.g P furyl, W^TSS ^.T^ h ^ -a ^««»^ 

pyrazolyl, 1,2,3^xadia20lyl. ^ZM'1^ rt l ■T ,l ' thiaZ ° lyl ' ^azolyl, imidazolyl 
20 '^iazolyl. W-thiadiazolyl. liSS^aJiS??^ fUra2anyl ' 1 ^thiadiazolyl. Lai' 
tnazinyl. etc.) and aromatic condensed^ 0 c y f^ pUidiny,. 
thienyl. indolyl. isoindolyl. 1H-indazolyl benSa^M T ( * b * nzofurar, y'' isobenzofuranyl. benzofb]- 
1.2-benzoisothiazo.yl, IH-benzomaSy. SvT ii^ ^ 1 '^"^azoly., tenzothiazoTy 
phtha.azinyl, naphthyridinyl. purinyl. S*STSLS^2L Tf'^' * uina **W' quinoxaliny", 
Phenoxazinyl, phenothiazinyl, phenazinyl pheno^lS \h 1 ny '' *- cartjoHn W. T-carbolinyl, acrydinyl 
do-izinyl, pyrrolofl^blpyrida^iny., pyLoS PhenanthroJy,. £ 

.m.dazot^-bjpyridazinyl, imidazofl I-a^rimS" f p Z TflS****' 'midazo[1 ,5-a]pyridy., 
pyndazinyl, etc.), and. among them, u yC hLny ndtlv, S^** 1.2.4-tria*otoK3-b]- 
pre erab e. Examples of said non-aromatic W - ^' * « 

th.etanyl. pyrrolidinyl. tetrahydrofury.. thiolanyl pS S ,nc,ude , ^^V. azetidinyl, oxetanyl. 
p^razmyl, etc. As substituents of said optiona WSLSEZST'* thiomorpholiny,. 
alkyl groups (e.g. methyl, ethyl, propyl etc ) bL22?? J* er ° Cyd,C arou P s ' ™"«on is made of C, - 3 
groups, optionally substituted hydrox^ Sps^T^Ll^^ 0f said °P«°" a »y substituted amino 
alkyl (e.g. methyl, ethyl, propyl etc when I S ^ ™° l grOUps include lo ^r (C,- 3 ) 

hydrocarbon groups shown by R, are ^mL*^?***" *»» h the 3ubstitute2 

su Ttr s, ^r 3 alkyl 9roups ^«-^E523 9roups or aryl 9roup> they may have - - 
c- 6 es t^Zr^o^Z^T by * and *■ — * — - 

-sopenty.. neopentyl, hexyl, isohexyl etc ) ZTlloT^ 'r ^ ,S ° bUty '- Sec - bu,yl - J***^". P^nty. 
propyl, isopropyl, butyl and t-buty7ar^ ^^efeTaWe ^TL r h *i'" 4 "* Q '° UpS inc,udin 9 ^1, ethyl 

h aC S — aK^AS~ b - - - — * - of 

p~xt-^ 

at any possible positions. As the .owe Ta S men Z is madeTf 1 l ° 2) ° f ^ sub «s 

methyl, ethy,, n-propy.. isopropyl. n-buty," sZtyrsec but. LnlZT^ °^ ^ ^ inC,udi "9 
ethyl are preferable. As the lower alkoxy mentton t TnZ oi c ^ \u " eSPeda " y methyl and 
ethoxy. n-propoxy. isopropoxy. n-butoxy isobutoxv » 1_ * a ' k ° Xy 9r0UpS includin 9 methoxy 

and ethoxy are preferabie As subSmi o^ safe ^'ootinn " ° Xy ' * ert " butox y- and especially methoxy 
substituted lower alkoxy groups. menS madTof ZZZ^Tn^ ^ 9r ° UPS ° r °P tio " al| V 
etcj. and one to five of these may optionally sutettuted a an T ( ^ U ° nne ' ° hl ° rine - brom, ' ne - io *ne. 
sa,d optionally substituted hydroxy, g^oup »nTm a dl^ ? P ° Sit, ' 0n - ^"stituents a 

ethy. propyl, isopropyl. butyl, t-^,. ^2 wZSLTo L^'f" ° W 9r ° UpS meth W, 
cyclohexyl. etc.), aryl groups (e.g phenyl 1-naS^?n»nhT l (CyC,0PrOPy, • c y c,obu *y'. cyclopenty,, 
Phenethyl, etc.). And, these substiLms mav form * Hn f™^ 1 etc ->- arafkyl groups (e.g. benzyl 
other, for examp.e, the foHowing is SionTd 9 adjacenl substituente to 25 
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Said ring may be substituted with a lower (Ci- 3 ) alkyl (e.g. methyl, ethyl, propyl, isopropyl, etc.) and the 
like. 

As aromatic heterocyclic groups of the "optionally substituted aromatic heterocyclic groups" shown by 
/o Ffe and R3, mention is made of aromatic heterocyclic groups described in detail referring to R1 , and, among 
them, furyl, thienyl, indolyl, isoindolyl, pyrazinyl, pyridyl, pyrimidyl, imidazolyl, etc. are preferable. As 
substituents of said aromatic heterocyclic groups, mention is made of C1-3 alkyl groups (e.g. methyl, ethyl, 
propyl, etc.). 

Among the above-exemplified groups represented by R2 and Fb. optionally substituted phenyl groups, 
15 preferably substituted phenyl groups are preferable, with greater preference given to a phenyl group 
substituted with halogen, lower alkoxy, etc. ' 

As the "carbon chain containing double bond" shown by Z, mention is made of, preferably, those in 
which the carbon number constituting the straight-chain portion ranges from 1 to 7, more preferably 1 to 4, 
and they may optionally have side chains. While the double bond at said carbon chain is contained in the 
20 straight-chain portion and/or branched chain portion, it is contained preferably in the straight-chain portion. 
Number of the double bond contained in said carbon chain is not restricted as far as possible, it ranges 
preferably from 1 to 2. 

Examples of carbon chains containing said double bond include methine, vinylene, propenylene, 
butenylene, butadienylene, methylpropenylene, ethylpropenylene, propylpropenylene, methylbutenylene, 

25 ethylbutenylene, propylbutenylene, methylbutadienylene, ethylbutadienylene, propylbutadienylene, pen- 
tenylene, hexenylene, heptenylene, pentadienylene, hexadienylene and heptadienylene, preferably methine, 
vinylene, propenylene, butenylene and butadienylene. 

Examples of the "straight-chain or branched alkylene chain" shown by T include straight-chain or 
branched C1-6 alkylene chain, more specifically, divalent ones such as methylene, ethylene, trimethylene, 

30 tetramethylene, pentamethylene, hexamethylene, heptamethylene, propylene, ethylmethylene, 
ethylethylene, propylethyiene, butylethylene. methyltetramethylene and methyltrimethylene, and, preferably, 
Ci -3 ones such as methylene, ethylene, trimethylene and propylene. 

As the "optionally esterified carboxyl group" shown by Y, mention is made of lower alkoxycarbonyl (e.g. 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, tert-butoxycar- 

35 bonyl, sec-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl, neopentyloxycarbonyl, tert-pentylox- 
ycarbonyl, etc.), aryloxycarbonyl (e.g.phenoxycarbonyl, 1-naphthoxycarbonyl, benzyloxycarbonyl, etc.) etc., 
and, among them, carboxyl group, methoxycarbonyl and ethoxycarbonyl are preferable. 

Examples of substituents of the "optionally substituted carbamoyl group" shown by Y include optionally 
substituted lower (Ci- 6 ) alkyl (e.g. methyl, ethyl, n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 

40 pentyl, isopentyl, neopentyl, hexyl, isohexyl, etc.), optionally substituted C3-6 cycloalkyl groups (e.g. 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc.), optionally substituted aryl group (e.g. phenyl, 1- 
naphthyl, 2-naphthyl, etc.), optionally substituted aralkyl groups (e.g. benzyl, phenethyl, etc.), and, one or 
two of these substituents may independently substituted. As substituents at said optionally substituted lower 
.(C1-O alkyl and optionally substituted C3-G cycloalkyl group, mention is made of, carboxyl group optionally 

45 esterified with a lower (C1-5) alkyl (e.g. methyl, ethyl, propyl, isopropyl. butyl, t-butyl, pentyl. isopentyl, 
neopentyl, etc.), aromatic heterocyclic groups (e.g. furyl, thienyl. indolyl, isoindolyl, pyrazinyl, pyridyl, 
pyrimidyl, imidazolyl, etc.). amino group, hydroxyl group, phenyl group, etc., and. one to three of these 
substituents may independently substituted. As substituents of said optionally substituted aryl groups and 
optionally substituted aralkyl groups, mention is made of, halogen atoms (e.g. fluorine, chlorine, bromine, 

50 iodine), carboxyl groups optionally esterified with a lower (C1- *) alkyl (e.g. methyl, ethyl, propyl, isopropyl, 
butyl, t-butyl, etc.). And, two substituents on a nitrogen atom may form a cyclic amino group taken together 
with the nitrogen atom. Examples of such cyclic amino group include 1-azetidinyl, 1-pyrrolidinyl, piperidino, 
morpholino, 1-piperazinyl, etc. 

Examples of substituents of the "optionally substituted hydroxyl groups" shown by Y include lower 

55 (Ci-0 alkyl (e.g. methyl, ethyl, propyl, isopropyl, butyl, t-butyl, etc.), C3-6 cycloalkyl groups (e.g. 
cyclopropyl. cyclobutyl, cyclopentyl, cyclohexyl, etc.), optionally substituted aryl groups (e.g. phenyl, 1- 
naphthyl, 2-naphthyl, etc.), optionally substituted araJkyl groups (e.g. benzyl, phenethyl, etc.), etc. As 
substituents of said optionally substituted aryl group and optionally substituted aralkyl group, mention is 
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Ztil^ZTrJZ^T- ^"f 9, br0m ! ne ' ^ Carb0xy ' «W V"""* «^fied with 
lower joi - 4 ) aikyl (e.g. methyl, ethyl, propyl, isopropyl, butyl, t-butyl etc ) etc 

alkvl^o P m fl thlf Ub S it y entS ° f , the "° Pti0nally substituted amin ° groups-'shown by Y include lower (C, - + ) 
JSLSX l!"' Pr0Py1, ,S ° pr0pyl - butyl ' t - butyl ' etc ->' cy^'oalkyl groups (eg cyco D roDvl 

cyclobutyl, cyclopentyl. cyclohexyl. etc.), optionally substituted aryl qrouos te a ohenvl i 

form a cyclic am.no group taken together with the nitrogen atom. Examples of the cycTc amfno oro.m 
.nclude 1-azet.dinyl, 1-pyrrolidinyl, piperidino, morpholino. 1-piperazinyl etc 9 P 

As heterocyclic radicals of the "optionally substituted heterocyclic radical havinq a orotonizabte 

more preferably N-containing heterocyclic radical. Especially, te.azo.5-y. ^gSHSil! by^e 




■N i 



»xvTt h , ete '' 0Cy f lic radical ma y to Peeled with an optionally substituted lower alkyl (preterablv C, t 

op«o^r S ub 1 S «t^T a e h emp,if 1 ied 9r ° UPS Sh ° Wn bV Y> an ° ptiona,,y esteri,ied carboxy. group and an 
optionally substituted carbamoyl group are preferable 

to*/*?" k 1 T y ' ° 1 " 4 l0wer alkyl 9roups < e -9- methyl, ethyl, n-propyl isoproovl n-butvl 
sobutyl, sec-butyl, tert-butyl. etc.) and C,- 4 lower alkoxy group (e g methow e how n D roS* 

« R «T ra0t ^ exam o P ' es of the impounds of this invention are disclosed as follows: 
Sc^ 

Sc^^ 

™loro-5-(2-chloropheny.M-^^ acid ethyl es- 

S^Sr^ ethyl ester. 

SycoiicacW aSRH * Ch '° r ^ (2 ^^ 

M glycolic ac?d S " aSR) - 7 - Chl0r0 ^^^ 

glyTolicadd 3 ' aRS) " 7 - Ch, ° r °- 5 -^^ 

ss glycolic S aRS) " 7 - Chl °^ 5 - W ^ 

gTcolicitr' aRS ^ h,0 ^ 5 - ( ^ h,0ropheny ^^ 

(3RS. 5SR. aRS)-7-chloro-5-(2-chlorophenyl)-l-isopropyl-2-oxo-1 .2,3.5-tetrahydro-4.1-benzoxazepine-3- 
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glycolic acid ethyl ester, 

(3RS, 5RS, aRS)-7-Chloro-5-(2-chIoropheny l)-1 -isopropy!-2-oxo-1 ,2,3,5-tetrahydro-4.1 -benzoxazepine-3- 
glycolic acid ethyl ester, 

(E)-7-Chloro-5-(2-chloropheny l)-1 -isopropy l-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3,a)-acetic acid 
5 ethyl ester, 

(E)-7-Chlorc>-5-(2-chlorophenyl)-2-oxo-1 -propy 1-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3,a)-acetic acid, 
(E)-7-Chloro-5-(2-chlorophenyl)-1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3,a)-acetic acid, 
(E)-7-Chloro5-(2-chloropheny l)-2-oxo-1 -isopropy 1-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3,a)-acetic acid 
ethyl ester, 

jo (E)-7-Chforo-5-(2-chlorophenyl)-1-isobuty^^ ac jd 
ethyl ester, 

(E)-7-Chloro-5-(2-chlorophenyl)-1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3,a)-acetic acid, 
(3RS, 5SR, aRS)-7-Chloro-5-(2-chlorophenyl)-2-oxo-1-propyl-1 ,2,3,5Metrahydro-4,1-benzoxazepine-3-(a- 
hydroxy)propionic acid ethyl ester, 
75 (3RS, 5SR, aSR)-7-Chloro-5-(2-chlorophenyl)-2-oxo-1 -propyl-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine^3-(<^ 
hydroxy)propiohic acid ethyl ester, 

(3RS, 5SR, «RS)-7-Chloro-5-(2-chlorophenyl)-2-oxcM-propyh^ 
hydroxy)propionic acid, 

(3RS, 5SR, aSR)-7-Chloro-5-(2-chlorophenyl)-2-oxo-1-propyl-1,2,3 t 5-tetrahydro-4,1-benzoxazepine-3-(a- 
20 hydroxy)propionic acid, 

(3RS, 5SR, aRS)-7-Chloro-5-(2-chlorophenyl)-1 -isopropy l-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-(a- 
hydroxy)propionic acid ethyl ester, 

(3RS, 5SR, aSR)-7-Chloro-5-(2-chlorophenyl)-1 -isopropy l-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-(a- 
hydroxy)propionic acid ethyl ester, 

25 (3RS, 5SR, aRS)-7-Chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1,2,3 l 5-tetrahydro-4,1-benzoxazepine-3-(a- 
hydroxy)propionic acid, 

(3RS, 5SR, aSR)-7-Chloro-5-(2-chlorophenyl)-1 -isopropy 1-2-0X0-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-(a- 
hydroxy)propionic acid, 

(3RS, 5SR, aRS)-7-Chloro-5-(2-chlorophenyl)-1 -isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4, 1 -benzoxazepine-3-(a- 
30 hydroxy propionic acid ethyl ester, 

(3RS, 5SR, aSR)-7-Chloro-5-(2-chlorophenyl)-1 -isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-(a- 
hydroxy)propionic acid ethyl ester, 

(3RS, 5SR, crRS)-7-Chloro-5-(2!-chlorophenylH^^^ 
hydroxy)propionic acid, 

35 (3RS, 5SR, aSR)-7-chloro-5-(2-chlorophenyl)-1 -isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-(a- 
hydroxy)propionic acid, 

N-[(3RS, 5SR, aSR)-7-Chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3- 
glycolyl]aminoacetic acid ethyl ester, 

N-[(3RS, 5SR, aSR)-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3- 
40 glycolyljaminoacetic acid, 

N-[(E)-7-Chloro-5-(2-chloropheny l)-1 -isopropyl-2-oxo^1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-A(3,a>-acetylh 
aminoacetic acid ethyl ester, 

N-[(E)-7-chloro-5-(2-ch!orophenyl)-1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-A(3,a)-acetyl]- 
aminoacetic acid, 

45 N-[(E)-7-Chloro-5-(2-chlorophenyl)-2-oxo-1 -propyl-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-A(3,a)-acetylJ- 
aminoacetic acid ethyl ester, 

N-[(E)-7-Chloro-5-(2-chlorophenyl>-2-oxo-1 -propyl-1 ,2 J 3,5-tetrahydro-4, 1 -benzoxazepine-A(3,a)-acetylh 
aminoacetic acid, 

N-[(E)-7-Chloro-5-(2-chlorophenyl)-1 -isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazeprne-A(3,a)-acetyl}- 
50 aminoacetic acid ethyl ester, 

N-[(E)-7-Chloro-5-(2-chlorophenyl)-1 -isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-A(3,a)-acety l> 
aminoacetic acid, 

(E)-7-Chloro-5-(2 f 3-dimethoxypheny l)-1 -isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-A(3,a)-acetic 
acid, 

55 (E)-7-Chloro-5-(2,4-dimethoxyphenyl)-1 -isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-A(3,o)-acetic 
acid, 

(E>-7-Chloro-5-(2,3-dimethoxyphenyl>-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-A(^ 
acid, 
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(^-Ch.or^^ 
(Eh^hlo^ 

5 2T hl0 ^ 

acl^^^ 
ace^a^ 

(E)-7-Chloro-5-(2-methoxyphenyl)-2-oxo-1-nroDvl-1 2 3 «5-tatrahvH™wi 1 k 

Vrr ~ r ^ * ~ ~ r "* 38 "~ •* 

Am™, co-npow* „p reMWM by lontlula „ by ^ ^ ^ 
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wherein symbols are of the same meaning as defined above. 

The method of producing the compound represented by the formula (IV) by allowing the compound 

20 represented by the formula (II) to react with the compound represented by the formula (III) comprises 
acyjation of amino group, which can be conducted easily by a per se known method. More specifically, the 
reaction can be conducted in a solvent, for example, ethers such as diethyl ether, tetrahydrpfuran, dioxane, 
etc., halogen type solvents such as dichlorometharie, dichloroethane, chloroform, carbon tetrachloride, etc., 
hydrocarbons such as benzene, toluene, hexane, heptane, etc., dimethylformamide, dimethyl sulfoxide, and, 

25 when necessary, in the presence of water and a base (e.g. an organic base such as 4- 
dimethylaminopyridine, triethylamine, triethylenediamine, tetramethylethylenediamine, etc., an inorganic 
base such as sodium hydrogencarbonate, potassium hydrogencarbonate, sodium carbonate, potassium 
carbonate, sodium hydroxide, potassium hydroxide, etc. sodium hydride, potassium hydride), etc. Relative 
to one mole of the compound represented by the formula (II), the acid chloride represented by the formula 

30 (III) is employed usually in an amount of 1 to 10 moles, preferably about 1 to 3 moles. The reaction time 
ranges usually from about 1 to 48 hours, preferably about 5 to 10 hours. The reaction temperatures range 
from -50 to 100 'C, preferably from 0 to 50 *C. 

The method of producing a compound represented by the formula (la) from a compound represented 
by the formula (IV) can be conducted in a solvent, for example, an ether type solvent such as diethyl ether, 

35 tetrahydrofuran, dioxane, etc.; a halogen type solvent such as dichloromethane, dichloroethane, chloroform, 
carbon tetrachloride, etc.; a hydrocarbon type solvent such as benzene, toluene, hexane* heptane, etc.; an 
alcohol type solvent such as methanol, ethanol, propanol, etc.; dimethylformamide, dimethyl sulfoxide, etc., 
and, upon necessity, in the presence of a base (e.g. an organic base such as 4-dimethylaminopyridine, 
triethylamine, triethylenediamine, tetramethylethylenediamine, etc. or, e.g. sodium hydrogencarbonate, 

40 potassium hydrogencarbonate, sodium carbonate, potassium carbonate). The reaction time ranges from one 
hour to 24 hours, preferably from 5 hours to 20 hours. The reaction temperatures roughly range from 0 to 
100 - C, preferably from 20 to 50 -C. 

The compound represented by the formula (II) employable as a starting material can be synthesized by 
the method described in D.A.Walsh. Synthesis. 677 (1980) or methods referred to in said literature 

45 reference, or methods analogous thereto. 

Among the compounds represented by the formula (I), production of a compound represented by the 
formula (lb). 



50 




-C002 4 ( Ib > 



wherein symbols are of the same meaning as defined above] can be carried out by subjecting the hydroxyl 
group of the compound represented by the formula (la) to methanesulfonylation or toluenesulfonylation. The 
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15 



20 



25 



r^r7S 9 Te"? D rr compoun H d - * produced * ■*•«■** same 

represented by the foWa m and S " presented * formula (IV) from the compo^d 
.ethanesulfony.ated ^S^S^Z^^ sl^T "1 
example, an ether type solvent such as diethyl eZTZalZr^rTT 3 S0,vent ' ,or 

such as dichloromethane, dichloroethane chloroform Zl dr f " ran :*oxane, etc.; a halogen type solvent 
sotven, such as benzene, to.uene. hlxTne ZTeZc Tl^H ^ * "^bon type 

upon necessity, in the presence of a ^ ST^to'^Tj^^^^ 1 SMd6 - ete ' and ' 
triethylamine. triethytenediamine, tetram^XSamlne T£ ^ * S * dimeth y«aminopyridine, 
hydrogencarbonate. potassium hydroq7nc7bonat? w ™ m ° r9BniC 1)388 such as sodium 

droxide. potassium hydroxide etc S^hS 1, ™ P ° taSSium carbonate - •«*"" hy- 

ide. sodium hydride, sodium a^^^^Z^T hydride ' sodium sodium ethox- 

tert-butoxide) etc. The amount of Te ^Zet fmm 1 t^iT P 7 P ' 0nate ' cesiu ™ Propionate, potassium 
to 2 molar equivalents relative to one ™ieTf Z ml ?, ^ equivalents - P'^'V about from 1 
The reaction time usually ranges from one to JS?^ ° r tol ^ulfony.ated compound, 
temperatures range fron/o to L TprZlyioT^W^ ^ 5 ,0 10 hou ' s ' - d *» reaction 
Among the compounds of the formu.a (.). a compound represented by the formu.a (,c) 




C008 4 (ic) 



30 



35 



meani " 9 35 d9fi " ed *™ ™ * ^uced by converting a compound 




2' -CBO (V) 



45 



50 



55 



c^r^ cyanohydri, then by Meeting the 

represented by the formula (V) to reacUn acetone ! C ° ndUCted by a " 0Win9 the com P° u "d 

base (for example. 4Klimethylamir D vriainr ,0 "l C f n0hydr,n ' and> upon necessi, V. * the presence of a 
ranges from 10 minutes -to I't^^^l^T^ ,riet "Wenediamine. etc.). The reaction time 
range from 0 to 100 -C. prefera£ Xou 20 ,l 5 0 ^cT. t0 2 h ° UrS ' 3nd *• reaction features 
from 0.1 to 3 molar equivalents. % TaSut 0 2 ^oTmoT a ° *? T t0 b9 emp '° yed rar * es 
the compound represented by the formula miSJ^ 5 i k. equ,va,ents - rela «ve to one mole of 
by a per se known method, m the pSnTof as I Z J oyanohydrin can be conducted 

ethane, or propanol. and an acid (e g hyd^en chlori^ i " alC ° h01 S °' Vent such as ™*" a nol. 
from 30 to 150 - C . preferably from about 5?" ^ SZ^r^ ™*° S 
hours, preferably from about 30 minutes to one hour 6 ran " S ' r ° m 10 minvtes to 5 

Among the compounds of the formula (I). a compound of the formu.a (Id) 
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(Id) 



wherein Z" and Z" 1 respectively stand for a carbon chain optionally containing a bond or a double bond, 
w and other symbols are of the same meaning as defined above can be produced by allowing a compound 
represented by the formula (V) 




(V ) 



wherein each symbol is of the same meaning as defined above] to react with a compound represented by 
the formula (VI) 

Ph 3 P = CH-Z^-COOFU (VI) 



wherein symbols are of the same meaning as defined above. The reaction is conducted in a solvent, for 
example, an ether type solvent such as diethyl ether, tetrahydrofu ran, dioxane, etc., a halogen type solvent 
such as dichloromethane, dichloroethane, chloroform, carbon tetrachloride, etc., a hydrocarbon type solvent 
such as benzene, toluene, hexane, heptane, etc., dimethylformamide, dimethyl sulfoxide, etc., the amount of 
30 the compound represented by the formula (VI) being 1 to 10 molar equivalents, preferably about 1 to 3 
molar equivalents relative to one mole of the compound of the formula (V) at temperatures ranging from 50 
to 200 *C, preferably from about 80 to 100 *C for the period ranging from one to 24 hours, preferably from 
about 3 to 10 hours. 

Among the compounds of the formula (I), production of a compound of the formula (1e) 

35 




z-coob < Ie > 



40 



45 wherein symbols are of the same meaning as defined above can be conducted by subjecting a compound 
of the formula (la), (lb), (Ic), (Id) or (Ij) to be described later to reaction in a solvent, for example, water or an 
alcohol type solvent such as methanol, ethanol, propanol, etc. or an ether type solvent such as 
tetrahydrofuran, dioxane, etc., in the presence of a base (e.g. sodium hydrogencarbonate, potassium 
hydrogencarbonate, sodium carbonate, potassium carbonate, sodium hydroxide, potassium hydroxide. 

so barium hydroxide, etc.), an acid (hydrochloric acid, sulfuric acid, nitric acid, etc.) for one to 24 hours, 
preferably from about 2 to 3 hours at temperatures ranging from 0 to 100*C, preferably from about 20 to 
50 -C. 

Among the compounds of the formula (I), a compound of the formula (If) 

55 
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(if) 



wherein Y stands for optionally substituted carbamoyl group defined by Y, and other symbols are of the 
same mean.ng as defined above] can be produced by subjecting the compound o STfamSJ tte) to 
condensaton with amine having the same substituents as those of optionally Stuted fiHS group 
For example, ,n a solvent including an ether-type one such as diethyl ether, t^ahydrof^aTSne e c a 
hydrocarbon type solvent such as benzene, toluene, hexane, heptane, etc. a halogen ty pe slant suet as 
d.chloromethane, chloroform, etc.. acetonitrile, dimethylformamide solvent usually 1 tfs motes of a^in^ 
hav.ng he same substituents as those of the optionally substituted carbamoyl group, preferabt atouM to 
to 1oTS "SZS \ m ° le ? rr mp ^" d ° f ^ ,0rmU ' a (,6) - ^ -actL'tempe^rs ang^ ™ 0 
lbou?2 to 5 hoi tL Th * 20 10 50 '°- The r8aCti0n time ranges ,rom 1 to 24 h °"s. Parable 
ca^bodTirSde ^ J?^5T B hT!^ n ""^ diethyl ^phosphonate, dfcldotacyl. 

SSES^;^^ My 1 10 5 mo,es - pre,erab,y 1 to 2 motes - 1 

Among the compounds of the formula (I), production of a compound of the formula (Ig) 



Z-OH (Ig) 




Thown h!Th f 3re , , Same meanin9 aS defined above can be conducted by subjecting a compound 
shown by the formula (la), the formula (lb), the formula (.c), the formula (Id) or (Ij Scribed Tater to 
reducfon w.th hth.um aluminum hydride in an ether type solvent such as diethyl e her Sahjd o uran 
ST' f ? T 10 °" e m ° ,e ° f <he C ° mp0und shown b * the fo ™ la («a). the formula JKfSSS 
Slef n T k/ ? ° r "? f ° rmU,a ^ NthiUm a ' Urninum hydride is used * ^ amount ranging fron oTtot 
fTni »'k P f ' / !T ab ° Ut 0 3 t0 1 mi,e ' and * e reaction ,ime from 0.5 to 10 hourrpleferablv 

Tc AnTthe 1 ° UrS H Th H rea< f n ra "9 es *«" 0 tolOO-C. preferable IraboufS to 

I? k ^ « ^^und shown by the formula (Ig) can also be produced by allowing the comoound 
redu^n" T (,6) t0 ^ WUh 6thyl chloroca *onate. followed by subjecting STS^'SK! 
ESZZZ T ^ S0 ' Vent SUCh 38 di6thyl ether ' tetrahydrofuran, dioLe, £ZT££ 
and S h, k m hydride> 6tC - 7116 reaction ^een the compound shown by the folute (le) 
d oxan? etrr h ^ nate *" an ^ S0,vent such as •»* ethe^Sahydro urSn 

ZZar^nl ^ SOlVent SUCh 38 <"chloromethane. chloroform, dich.oroethane, etc oTa 

Xn" of Tbase t T heXa " e ' hePtan6> ben26ne ' t0luene ' and - » ha " "eceia^ „ ^ 
w!^ i ^ ( ° r examp,e ' an or9anic base such as 'Wimethylaminopyridine triethvlamine 

7"? tetrameth V te * h y^^ne. etc. or. for example, sodium hydrogenca^ 
hydrogencarbonate sod.um carbonate, potassium carbonate, sodium hydride, potassium I Sdnde) etc 

so 2 T B , m ° ,e f ° f ^ COmP ° Und Sh0W " by the formula < le >- •»* ch'orocarb^nate ^sed usually iri 
so an amount rangmg from 1 to 5 moles, preferably from about 1 to 2 moles. The reac L tem^Zres 

SEllT T '°- Preferab,y fr ° m 20 t0 50 ' C - The reacti0 » ™9es SJStTTE? 
preferably from about 1 to 3 hours. In the case of conducting the reduction wSh sodium bo ohydride J 

o!ir a hfT ,nUm K hydr ^ ^ redUdn9 a9ent iS emp,0yed in a " "«« ^nging from 0 1 to ^3 ^moles 
« ? 5 y fr0m ab0ut 0 3 10 1 moles - ^lative to one mote of the compound obtained by the reason oi 

a?d y h C e rt ate - ^ reaC,, ' 0r, time ra " 9eS fr ° m 05 to 10 houre ' P^ably from abouM to 3 hours 
and the reactjon temperatures ranges from 0 to 100'C. preferably from about 30 to 70-C 

Among the compounds of the formula (I), a compound represented by the formula (Ih) 



35 



40 



45 
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10 wherein Y" stands for the substituted hydroxyl group defined by Y, and other symbols are of the same 
meaning as defined above can be produced by allowing the compound shown by the formula (Ig) to react 
with a compound represented by the formula (VII), W-R5 wherein R5 stands for the substituent of the 
substituted hydroxyl group defined by Y"; W stands for chlorine, bromine or iodine. More specifically, the 
compound shown by the formula (Ig) is allowed to react with the compound represented by the formula (VII) 

15 in the presence of a base, for example, an inorganic base such as sodium hydrogencarboqate, potassium 
hydrogencarbonate, sodium carbonate, potassium carbonate, etc., an organic base such as triethylamine, 4- 
dimethylaminoyridine, triethylenediamine, tetramethyl ethylenediamine, etc., sodium hydride, in a solvent, 
for example, an alcohol type solvent such as methanol, ethanol, propanol, butanol, etc., an ether type 
solvent such as diethyl ether, tetrahydrofuran, dioxane, etc., dimethylformamide, etc. Relative to one mole 

20 of the compound shown by the formula (Ig), the compound shown by the formula (VII) is used in an amount 
ranging from 0.5 to 1 .5 molar equivalent, and, relative to one mole of the compound shown by the formula 
(Ig), the base to be used ranges from 1 to 5 molar equivalents, preferably from 1 to 2 molar equivalents. 
The reaction temperatures ranges from 0 to 200° C, preferably from 20 to 100 # C, and the reaction time 
ranges from 0:5 to 24 hours, preferably from about 1 to 3 hours. 

25 Among the compounds of the formula (I), among the compounds shown by the formula (li) 



30 




(li) 



wherein Y"' stands for the optionally substituted amino group defined by Y, and other symbols are of the 
same meaning as defined above, a compound represented by the formula (li') 



40 



45 




Z-NHi (li') 



wherein symbols are of the same meaning as defined above can be obtained by, for example, allowing the 
compound shown by the formula (le) to react with diphenylphosphoryl azide in a solvent in the presence of 

50 a base. The solvent to be employed in the reaction between the compound shown in the formula (le) and 
diphenylphosphoryl azide may be any one so long as it does not hamper the reaction, which is exemplified 
by dimethylformamide or a halogen type solvent such as dichloromethane, chloroform, dichloroethane, etc., 
an ether type solvent such as ethyl ether, tetrahydrofuran, dioxane, etc. As the base to be employed, 
mention is made of triethylamine, 4-dimethylaminopyridine, triethylenediamine, tetramethylethylenediamine, 

55 etc. Relative to 1 mole of the compound shown by the formula (le), 1 to 10 molar equivalents, preferably 
about 1.5 to 3 molar equivalents, of diphenylphosphoryl azide is employed. The reaction temperature 
ranges from -20 to 50 # C. preferably from 0 to 20 *C, and the reaction time ranges from 0.5 to 5 hours, 
preferably from about 1 to 2 hours. 
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Among the compounds shown by the formula (li). the compound represented by the formula (li") 

n 

— Z-Y" 

« 'z: sr^ced 0 r p h de i ned by y " and - other symbo,s - * *• — 

dilation JZ^ Se^J^t hU^eactlon ?T *°" B by ^ " (,i "> to 
preferably from 50 to 1 00 T Jnrf Z 9 (react,on temperatures range from 20 to 200 -C. 

? 6 . 30 :ek s&r ass s^sirss te 2 ^ - 




25 




(VIII) 



30 



35 



40 



45 



0.5 to 1.5 molar eqlaLte a^ r^H^t? * , *° m by f0miUla (,X) is used in a " «*»« of 
base to be from T 2 5 1?" . *" C ° mP ° Und Sh ° W " by the f0rmula the 

reaction temper^ ££ <-0^ and the 

0.5 to 24 hours, preferably from about 1 to 3 hours ^ ra " 9eS from 

Among the compounds of the formula (I), the compound represented by the formula (Ij) 




'-coo*. 



50 S^-r-sss: 



55 
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(ig') 



wherein symbols are of the same meaning as defined above to react with thionyl chloride, phosphorus 
70 pentachloride, phosphorus oxychloride, etc. in an amount of, relative to one mole of the compound shown 
by the formula (Ig*), 0.5 to 5 molar equivalents, preferably from 1 to 1.5 molar equivalent, in the absence of 
a solvent, or in an ether-type solvent such as diethyl ether, tetrahydrofuran, dioxane, etc., a halogen type 
solvent such as dichloromethane, dichloroethane, chloroform^ carbon tetrachloride, etc., at 0 to 200 °C, 
preferably 20 to 50 *C, for 0.5 to 5 hours, preferably 1 to 2 hours, then, by allowing thus-obtained 
;5 intermediate to react with sodium cyanide or potassium cyanide in a solvent such as dimethylformamide, 
dimethyl sulfoxide, etc,, to produce a compound represented by the formuia (X) 



20 




wherein symbols are of the same meaning as defined above. Relative to one mole of the intermediate 
obtained by converting the hydroxyl group into chlorine, sodium cyanide or potassium cyanide is employed 
in an amount of 1 to 10 molar equivalents, preferably 1 to 1.5 molar equivalents, and the reaction is allowed 

30 to proceed at temperatures ranging from 20 to 200° C, preferably from 50 to 150'C for 1 to 48 hours, 
preferably about 5 to 1 0 hours. 

The hydrolysis of thus-obtained compound represented by the formula (X) can be conducted by a per 
se known method. The hydrolysis can be conducted in the presence of, as a solvent, an alcohol type 
solvent such, as methanol, ethanol, propanol; acid (e.g. hydrogen chloride, sulfuric acid). The reaction 

35 temperature ranges from 30 to 150 °C, preferably from 50 to 100 °C. The reaction time ranges from 10 
minutes to 5 hours, preferably from about 30 minutes to one hour. 

While the compound (I) of this invention has a squalene synthetase inhibiting action or an antifungal 
action, among the compounds used in the present invention, there are compounds capable of inhibiting 
other enzymes in the pathway of cholesterol biosynthesis. Be the matter as it may, the compound (I) of this 

40 invention inhibits biosynthesis of cholesterol, which is useful for the prophylaxis or therapy of hyper- 
cholesterolemia or coronary sclerosis of mammals (e.g. mouse, rat, rabbit, dog, cat, cow, pig and human 
being), and also useful for the prophylaxis or therapy of fungal infection. 

The compound (I) 'of the present invention can be administered to man orally or non-orally. The orally 
administrate compositions may be in a solid or liquid form, more specifically tablets (including sugar- 

45 coated tablets and film-coated tablets), pills, granules, powders, capsules (including soft capsule), syrups, 
emulsions, suspensions or the like. These compositions can be prepared by a per se known method and 
contain carriers or excipients conventionally used in the field of pharmaceutical preparation, for example, 
carriers or excipients such as lactose, starch, sucrose or magnesium stearate for preparing tablets. 

The non-orally administrate compositions are exemplified by injections and suppositories, and the 

so injections include hypodermic injections, intradermal injections and intramuscular injections. These injec- 
tions can be prepared by a per se known method, more specifically, by suspending or emulsifying the 
compound of this invention in a sterile water or oil conventionally used for preparing injectable composi- 
tions. The aqueous liquid to be used for preparation of injections include physiological saline solution and 
isotonic solution, and, depending on necessity, a suitable suspending agent such as sodium carboxymethyl 

55 cellulose, a non-ionic surfactant or the like may be jointly used. As the oil, mention is made of sesame oil, 
soybean oil, etc., and benzyl benzoate, benzyl alcohol etc. as a solubilizer may be jointly used. Injections 
thus prepared are, in general, filled in appropriate ampoules. 
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The compound (I) or salts thereof are low in toxicity and can be used safely. While the daily dosage 
' Z£ S T ~ nd,tions or bod * wei 9 ht of **> s "t>ject patient, kinds of the compounds, administration 
route, etc. in the case of administering the compound of the present invention for the therapy of 

K : P ^?! e,ma ' 3 da " y ° ral dosa9e per adult human is about 1 to 500 mg. preferably about 10 to 200 
5 mg. Within this range, no toxicity is observed at all. 

Effective daily dose of the compound (I), when administered to mammals (e.g. man) as a squalene 
synthetase mhibitor. ranges from about 1 to 500 mg. preferably from about 10 to 200 mg in the case of oral 
adm.nistrat.on. wh. e. ,n the case of non-oral administration (e.g. injection, suppository), ranges from about 
0.1 to 100 mg, preferably from about 1 to 20 mg. 

10 dilutiormethod 6 C0mP0U " d (l) Sh ° WS 3 broad anti - bacte "a' activities as determined by the broth or agar 

Effective daily dose of the compound (I) for the antifungal purpose to be administered to mammals (e g 
man, etc.) ranges from about 0.1 to 100 mg. preferably from about 1 to 50 mg in the case of oral 

1S aS,?iT?nn f 89 ° f n0n "° ral adminis,ra «°n <•» injection, suppository, etc.) it ranges from 

is about 0.1 to 100 mg. preferably from 1 to 50 mg. 

[Examples] 
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The following examples, formulation examples and test examples are intended to illustrate the present 
invenfion .n further deta.l and should by no means be construed as defining the metes and bounds of the 
invention - 



~ 'J de ! cr,pt,on ' ^ tyP 85 of racem * diastereomers are obtained depending of the kinds of 

compounds, which is due to the presence of asymmetric carbon atoms at 3- and 5-positions. Isomers in 
which the substituents at 3- and 5-positions are oriented in the same direction relative to the face of 7- 
membered nng are named cis-isomers. while those in which the substituents at 3- and 5-positions are 
oriented in the adverse directions to each other are named trans-isomers. Further, compounds containing 
asymmetnc carbons, for example. (3RS, 5RS. aSR) means a mixture of (3R. 5R. «S) and (3S 5S aR) 



Example 1 



(3RS5RS.aSR)-7-Chloro-5-(2-chlorophenyl)-1-i S opropyl-2-oxo-1,2.3.5-tetrahydro-4,1-benzoxa2epine-3- 
glycohc acid ethyl ester, and (3RS,5SR.aSR)-7-chloro-5-(2-chlorophenyl)-1-i S opropyl-2-oxo-1 2 3 5- 
tetrahydrc-4,1-benzoxazepine-3-glycolic acid ethyl ester i^.o.o 





50 



55 



2oho| 5 " Chl0r ^' (2 " Chl0rOPheny,) " 2 " [N " (tranS " 2 ' 3 " ePOXy '^^ 

w^hI!?^ 0 ' DL -* rans - 2 - 3 - e P° x ys"ccinic acid monoethyl ester (3.1 g) in methylene chloride (90 ml) 
W^toromethylen^dimethyliminium chloride (3.14 g) under ice-cooling, and the mixture was 

Sr^cohol ^ 7, h V eaC ^ miXtUre W6re 3dded 5 - chloro -( 2 -c"'°~Phenyl)-2-isopropylaminoben- 
1 * ( ? S ° d,Um h y dr °9 enca rt>o"ate (5-42 g). which was stirred for one hour under ice- 
h^Siin T?K° n nr I' XtUre W3S W3Shed With Wa,er and dried over a ""Vdrous magnesium sulfate, followed 
S.„™ . W " ^ fedUCed PreSSUra The residue was P uri,ied b V means °* a silica gel 

^T, h n K° 9r ^K y (h T ane:ethy ' aceta te = 2:1) to give 5-chloro^-(2-chlorophenyl)-2-[N-(trans-2,3-ep- 
oxy-4^thoxycarbonyl)butyryl-N-isopropyl]aminobenzyl alcohol (5.6 g) as crystals, m p 1 43-1 46 • C 
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Elemental Analysis for C22 H23 Cfe NO5 : 


Calcd.: 
Found : 


C, 58.42; 
C, 58.55; 


H, 5:13; 
H, 5.31; 


N, 3.10 
N, 3.12 



(2) (3RS,5RS,aSR)-7-Chloro-5-(2-chlorophenylH-to^ 

glycolic acid ethyl ester and (3RS,5SR,aSR)-7-chloro-5-(2-chlorophenyi)-1 -isopropyl^2-oxo-1 , 2,3,5- 
tetrahydro-4,1-benzoxa2epine-3-glycolic acid ethyl ester 

In ethanol (200 ml) was dissolved 5-chloro-a-(2-chlorophenyl)-2-[N-(trans-2,3-epoxy-4-ethoxycarbonyl)- 
butyryl-N-isopropylJaminobenzylalcohol (10.0 g). To the solution was added potassium carbonate (3.06 g), 
which was stirred overnight at room temperature. The solvent was distilled off under reduced pressure. The 
residue was subjected to extraction by the addition of water (200 ml) and ethyl acetate (300 ml). The ethyl 
acetate layer was washed with water, which was dried over anhydrous magnesium sulfate, then the solvent 
was distilled off under reduced pressure. The residue was purified by means of a silica gel column 
chromatography (hexane : ethyl acetate = 2:1) to give 7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo- 
I^.S.S-tetrahydro-^l-benzoxazepine-S-glycolic acid ethyl ester(7.2 g, 72%) as a mixture (1:1) of 
(3RS,5RS,aSR) compound and (3RS,5SR,«SR) compound. This mixture was recrystallized twice from 
hexane - ethyl acetate to afford (3RS,5SR,aSR)-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 ,2,3,5- 
tetrahydro-4,1-benzoxazepine-3-glycolic acid ethyl ester (1.75 g) as prisms, m.p.1 88-189 °C. 
Mass spectrum (m/e): 451 (M + ) 



! Elemental Analysis for C22H23CI2NO5: 


Calcd.: 
Found : 


C, 58.42; 
C, 58.63; 


H f 5.13; 
H, 5.31; 


N, 3.10 
N, 3.12 



Filtrates after the recrystallizations were combined, which was crystallized from hexane - ethyl acetate. 
Resulting crystals were recrystallized twice from hexane - ethyl acetate to afford (3RS,5RS,aSR)-7-chloro-5- 
(2-chlorophenyl)-1-isopropyl-2-oxo-1,2 I 3 f 5-tetrahydro-4,1-benzoxazepine-3-glyconc acid ethyl ester (1.2 g) 
as prisms, m.p.141-142 *C. 
Mass spectrum (m/e): 451 (M + ) 



Elemental Analysis for C22 H23 Cl 2 NO5 : 


Calcd.: 
Found : 


C, 58.42; 
C, 58.55; 


H, 5.13; 
H, 5.02; 


N, 3.10 
N, 3.11 



Example 2 

(3RS,5RS,aRS)-7-Chloro-5-(2-chloropheny l)-1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3- 
glycolic acid ethyl ester and (3RS.5SR.aRS)-7-chloro-5-(2-chiorophenyl)-1-isopropyl-2-oxo-1 ,2,3,5- 
tetrahydro-4,1 -benzoxazepine-3-glycolic acid ethyl ester 
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(1 ) 5-Chloro-a-(2-chlorophenyl)-2-[N-(cis-2.3-©poxy-4 
alcohol 



-ethoxycarbonyl)butyryl-N-isopropyl]aminoben2yl- 



To a solution of methylene chloride (200 ml) of DL-cis-2.3-epoxy succinic acid monoethyl ester (10 1 g) 
was added (dichloromethylene)dimethyliminium chloride (10.2 g) under ice-cooling, and the mixture was 
stirred for one hour. To the reaction mixture were added 5-chloro-a-(2-chlorophenyl)-2-isopropylamimoben- 
zyl alcohol (15.0 g) and sodium hydrogencarbonate (20.3 g), which was stirred for one hour under ice- 
cooling. The reaction mixture was washed with water, which was dried over anhydrous magnesium sulfate 
followed by distilling off the solvent under reduced pressure. The residue was purified by means of a silica 
gel column chromatography (hexane.ethyl acetate = 2:1) to give 5-chloro-a-(2-chlorophenyl)-2-[N-(cis-2 3- 
epoxy-4-ethoxycarbonyl)butyryl-N-isopropyl]aminobenzyl alcohol (17.9 g) as crystals, m.p.139-141 • c 



Elemental Analysis for C22H23CI2NO5: 


Calcd.: 
Found : 


C f 58.42; 
C, 58.64; 


H.5.13; 
H, 5.13; 


N, 3.10 
N, 3.01 



(2) (3RS.5RS,aRS)-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3- 
glycolic acid ethyl ester and (3RS,5SR,aRS)-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 2 3 5- 
tetrahydro-4,1-benzoxazepine-3-glycolic acid ethyl ester 

In ethanol (150 ml) was dissolved 5-chloro-a-(2-chlorophenyl)-2-[N-(cis-2,3-epoxy-4-ethoxycarbonyl)- 
butyryl-N-isopropyl]aminobenzylalcohol (15.0 g). To the solution was added potassium carbonate (4 6 g) 
which was stirred overnight at room temperature. The solvent was distilled off under reduced pressure The 
residue was subjected to extraction by the addition of water (200 ml) and ethyl acetate (300 ml) The ethyl 
acetate layer was washed with water and dried over anhydrous magnesium sulfate, followed by distilling off 
the solvent under reduced pressure. The residue was purified by means of a silica gel column chromatog- 
raphy (hexane : ethyl acetate = 2:1) to give 7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 ,2,3,5- 
tetrahydro-4,1-benzoxazepine-3-glycolic acid ethyl ester (9.0 g, 60%) as a mixture of about 1:1 of 
(3RS,5RS^rSR) compound and (3RS,5SR,aSR). 
IR "max neal cm-': 3440(OH); 1735, 1665(C = O) 
Mass spectrum (m/e) : 451 (M + ) 

'H-NMR spectrum (200MHz.CDCI 3 ) 5: 1 .26(3H.t,J = 7.2Hz), 1.28(3H,d,J = 7.2Hz). 1 .55(3H d J = 7 2Hz) 4 0- 
4.1(1H,m), 4.19(2H,q,J=7.2Hz), 4.39(1 H,d,J = 2.8Hz), 4.50(1 H.dd.J = 8.6Hz.2.8Hz). 4.7-4.9(1Hm) 518- 
(1 H.d.J = 8.6Hz). 6.01 (1 H,s). 6.53(1 H.d.J = 2.4Hz), 7.2-7.8(7H,m) ' 

Example 3 

7-Chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-1 ,2,3.5-tetrahydro-4,l-benzoxazepine-3-glycolic acid ethyl ester 




(1) 5-Chloro-a-(2-chlorophenyl)-2-[N-(trans-2.3-epoxy-4-ethoxycarbonyl)butyryl-N-isobutyl]aminobenzyl alco- 
hol 

Using 5-chloro-a-(2-chlorophenyl)-2.isobutylamino benzylalcohol (10 g), substantially the same proce- 
dure as in Example 1-(1) was taken to give an oily compound (14.0 g). 
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'H-NMR (CPCI 3 ) * : 0.75-1 .05(6H,m). 1 .1W .4<3H,m), 1 .7-2.0(1 H,m). 2.7-3.3(2H,m). 3.3-3.9(2 H,m), 4.0-4.45- 
(3H,m), 6.1 -6.4(1 H.m), 7.0-7.8(7H,m) 

(2) 7-Chloro-5-(2-chlorophenyl)-1 -isobuty l-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-gIycolic acid ethyl 
ester 

In ethanol (150 ml) were added 5-chloro-a-(2-chlorophenyl)-2-[N^(trans-2,3-epoxy-4-ethoxycarbonyl) 
butyryl-N-isobutyl]aminobenzyl alcohol (13.0 g) and potassium carbonate (3.85 g). The mixture was stirred 
overnight at room temperature. The solvent was distilled off. The residue was dissolved in ethyl acetate. 
The solution was washed with water, which was then dried over anhydrous magnesium sulfate. The solvent 
was distilled off, and the residue was purified by means of a silica gel column chromatography as colorless 
crystals (7.0 g). 



Elemental Analysis for C23 H 2 s Cl 2 NO5 : 


Calcd.: 
Found : 


C, 59.24; 
C, 59.14; 


H, 5.40; 
H, 5.37; 


N, 3.00 
N, 2.98 



'H-NMR (CDCb) 5 : 0.7-1 .1(6H,m), 1 .2-1 .4(5H,m), 1.7-2:1 (1H,m), 3:35-4.0(2H,m), 4.0-4.8(5H,m), 6.15 and 
6.1 9(1 H,each s), 6.55 and 6.96(1 H.each d, J = 2.4Hz), 7.1 5-7.8(6H,m) 

Example 4 

7-Chloro-5-(2-chlorophenyl)-1 -propy l-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-glycolic acid ethyl ester 




Using 5-chloro-a-(2-ch!prophenyl)-2-propylamino benzyl alcohol, production was performed by substan- 
tially the same procedures as in Example 1-(1) and Example 3-(2). 

(1 ) 5-Chloro^-(2K:hlorophenyl)-2-[N-(trans-2,3-epoxy-4-ethoxycarbonyl)butyryl-N-propyl]aminobenzy^ alco- 
hol an oily compound 

1 H-NMR(CDCI 3 ) 5 : 0.75-1 .05(3H,m), 1.1-1.8(5H.m), 2.6-3.9(4H,m), 4.0-4.5(3H,m), 6.1 -6.4(1 H.m), 6.9-7.9- 
(7H,m) 

(2) 7-Chloro-5-(2-chlorophenyl)-1-propyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-glycolic acid ethyl es- 
ter 

Colorless crystals 



| Elemental Analysis for C22 H23 Cb NO5 : 


Calcd.: 
Found : 


C, 58.42; 
C. 58.40; 


H, 5.12; 
H, 5.23; 


N, 3.10 
N, 3.01 
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™™J^i!:£ H T' m) ' 1 ' 15 " 14(3H,m) ' 145 - 1 - 8(2H,m) ' 34 - 3 - 9(2H ' m) - 4<M - 7(4H - m >- 608 - 

A ^ 



20 



25 



30 



In ethanol (8 ml) was dissolved (3RS,5SR,aSR),7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 2 3 5- 
1^^ ; Tr^ 6 " 3 " 9 '^ 0 " 0 3Cid 6thyl 8Ster <°- 3 9> obtained * ' ExiU 1 To the ion was 
To Sfe IuS 6 ^ miXtUre W3S ' eft Standin 9 for 20 minutes at ™" tempe^re 

I^nrS * , f Ure t V ? S ^ ded 1N h y droch,oric acid (50 ml) to make the solution acid, followed by 
enaction w.th ethyl acetate (50 ml). The extract solution was washed with water, dried over anhydrous 

ssnr? t i .? the so,vent was disu,,ed off under reduced ««—• to cbrwbSSjs 

SSSESS^^ acid < oie as 



Elemental Analysis for C20 Hi 9 Cl 2 NO5 : 


Calcd.: 
Found : 


C, 56.62; 
C, 56.47; 


H, 4.51; 
H, 4.40; 


N, 3.30 
N, 3.32 



35 



Example 6 

g 3 y? o rtw SRK " C ^ 



40 



45 




50 



a^in Lmp,e 5 to ZSLVj? Til * **** 1 ^ SUbjeCted t0 "° ^ure 

as in Example 5 to afford 0.26 g of colorless crystals, m.p.237-239 *C (decomp.). 



55 
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Elemental Analysis for C20H19CI2NO5: 


Calcd.: 
Found : 


C, 56.62; 
C, 56.83; 


H, 4.51; 
H.4.62; 


N, 3.30 
N, 3.34 



Example 7 

(3RS,5RS,aRS)-7-Chloro-5-(2^hloropheny l)-1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3- 
gly colic acid and, 

(3RS,5SR^tRS)-7-Chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4 t 1-benzoxazepine-3- 
glycolic acid 



15 



20 




A mixture (4.5 g) of (3RS,5RS,aRS)-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1- 
benzoxazepiner3-glycolic acid ethyl ester and (3RS,5SR,aRS)-7-chloro-5-(2-chlorophenyl)-1-isopropy!-2-oxo- 
1,2,3,5-tetrahydro-4 t 1-benzoxazepine-3-glycolic acid ethyl ester obtained in Example 2 was dissolved in 
ethanol (50 ml). To the solution was added 1N sodium hydroxide (30 ml), and mixture was stirred for 30 
minutes at room temperature. To the resultant mixture was added 1N hydrochloric acid (100 ml) to make 
the solution acid, which was extracted with ethyl acetate (200 ml). The extract solution was washed with 
water, dried over anhydrous magnesium sulfate, then the solvent was distilled off under reduced pressure. 
The residue was crystallized from hexane-ethyl acetate to give a mixture (3.3 g) of (3RS,5RS,aRS)-7-chloro- 
5-(2-chlorophenyl)-1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-glycolic acid and 

(3RS,5SR,aRS)-7-chloro-5-(2-chloropheny l)-1 -isopropyl-2-oxo-l ,2,3,5-tetrahydro-4,1 -benzoxazepine-3- 
glycolic acid. This mixture was recrystallized twice from hexane-ethanol to give (3RS,5SR,aRS)-7-chloro-5- 
(2-chlorophenyl)-1-isopropyl-2^xc^1,2,3,5-tetrahydrc^4 t 1-benzoxazepine-3-glycoric acid (0.94 g) as plates, 
m.p.226-230 • C (decomp.). 



40 


Elemental Analysis for CaoHiaCbNOs.EtOH: 




Calcd.: 


C, 56.18; 


H, 5.36; 


N, 2.98 




Found : 


C, 56.12; 


H, 5.41; 


N.2.96 



45 Rltrates after recrystallizations were combined, which was subjected to distillation under reduced 
pressure to leave crystals, which were recrystallized twice from hexane-ethanol to give (3RS,5RS,aRS)-7- 
chlorch5-(2-chlorophenyl)-1-isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-glycolic acid (0.49 g) as 
plates, m.p.220-224 • C (decomp.) 



50 


Elemental Analysis for C20H19CI2NO5: 




Calcd.: 


C. 56.62; 


! H, 4.51; 


N, 3.30 




Found : 


C, 56.80; 


\ H, 4.80; 


N, 3.24 



55 
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Example 8 



10 



15 



20 



25 



30 



C/y^J 0 OH 



A mixture of (3RS.5SR.aRS)-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1.2 ) 3,5-tetr a hydro-f 1-ben- 
? yC ° h< ; aCid (015 9) ° btained ln ^P' 8 7 ' P-to'uenesulfonic acid monohydrate (6 mg)7nd 
m > f ° r 10 h0UfS Und6r re,,UX - Ethano ' was distilled off u "der reduced p essure To 

the residue were added water (50 ml) and ethyl acetate (50 ml). The organic layer was washed with an 

SZ ST ° S °f . hydr °9 enCarbonate ' dried anhydrous magnesium sulfate, followed by 
distilling off the solvent under reduced pressure to leave (3RS,5SR,«RS)-7-chioro-5-(2-chloroDhenv»-l- 

m3 acid ethyl ester •*^TTS&. 



Elemental Analysis for C22H23CI2NO5 : 


Calcd.: 
Found : 


C, 58.42; 
C, 58.31; 


H, 5.13; 
H, 5.15; 


N, 3.10 
N, 3.15 



35 



Example 9 



40 



45 




50 



55 



A m.xture of (3RS,5RS.aRS)-7-chloro-5-(2-chlorophenyl)-1-i S opropyl-2-oxo-1,2,3,5-tetrahydro-4 1-ben- 
2: acid < 015 9) stained in Example 7. p-,o.uenesu.fonic acid monohydra,e7mg)?nd 

Ts«l 2L"2 ^ H ated 24 h ° UrS U " der re, ' UX - Ethan °' W3S disti,led off under '° d ^ d Prisure ?S 
w ? dlssolved ,n a mixtu '° water (50 ml) and ethyl acetate (50 ml). The organic layer was 
washed w.th an aqueous solution of sodium hydrogencarbonate, which was dried over anhydrous maqne! 

cZo s 5 h the s^* was was disti,,ed ° ff under reduced * cSsissk. 

S5J2S5^^ a - -* — 
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Elemental Analysis for C22 H 2 a Cl 2 NO5 : 


Calcd.: 
Found : 


C, 58.42; 
C, 58.53; 


H, 5.13; 
H, 5.18; 


N, 3.10 
N, 3.26 



Example 10 

(Z)-7-Chloro-5-(2-chlorophenyI)-1-isopropy 1-2-0x0-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3,a)-acetic acid 
ethyl ester and, (E)-7-chloro-5-(2-chlorophenyl>-1-isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-A- 
(3,a)-acetic acid ethyl ester 



75 



20 




(1 ) (3RS,5SR,aSR)-7-chloro-5-(2-chloropheny l)-1 -isopropy l-2-oxo-4,1 -benzoxazepine-3-a-(methanesulfonyl- 
oxy)acetic acid ethyl ester 

In ethyl acetate (30 ml) was dissolved (3RS ,5SR, a SR)-7-chloro-5-(2-chloropheny I)- 1 -isopropy I-2-oxo-4,1- 
benzoxazepine-3-glycolic acid ethyl ester (0.8 g) obtained in Example 1. To the solution were added 
methanesulfonyl chloride (0.18 ml) and triethylamine (0.32 ml) under ice-cooling, and the mixture was 
stirred for one hour at room temperature. The reaction mixture was washed with water, dried over 
anhydrous magnesium sulfate, then the solvent was distilled off under reduced pressure. The residue was 
purified by means of a silica gel column chromatography (hexane:methylene chloride:ethyl acetate = 10:5:1) 
to afford (3RS,5SR,aSR)-7-chloro-5-(2-chlorophenyl)-1 -isopropyl-2-oxo-4, 1-benzoxazepine-3-a-(methanesul- 
fony!oxy)acetic acid ethyl ester (0.82 g) as prisms, m. p. 159-1 60 °C. 





Elemental Analysis for C23H25CI2NO7S; 




Calcd.: 


C, 52.08; 


H, 4.75; 


N, 2.64 


40 


Found : 


C, 52.25; 


H, 4.80; 


N, 2.74 



(2) (Z)-7-Chloro-5-(2-chlorophenyl)-1 -isopropy l-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3,a)-acetic 
acid ethyl ester and, (E)-7-chloro-5-(2-ch loropheny I)- 1 -isopropy l-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine- 
45 3-A(3,a)-acetic acid ethyl ester 

In methanol (10 ml) was dissolved propionic acid (0.23 g), to which was added cesium carbonate (0.34 
g), and the mixture was stirred for 30 minutes at room temperature. Methanol was distilled off under 
reduced pressure! To the residue was added toluene (10 ml), which was again subjected to distillation 
50 under reduced pressure to leave cesium propionate as a powdery product. A mixture of this product, 
(3RS,5SR/xSR)-7-chloro-5-(2-chlorophenyl^ 

acetic acid ethyl ester (1.0 g) and N.N-dimethylfonmamide (10 ml) was stirred for 2 hours at 80 *C. After 
adding water (50 ml), the mixture was extracted with ethyl acetate (100 ml). The ethyl acetate layer was 
washed with IN hydrochloric acid and an aqueous solution of sodium hydrogencarbonate, which was then 
55 dried over anhydrous magnesium sulfate, and the solvent was distilled off under reduced pressure. The 
residue was purified by means of a silica gel column chromatography (hexane: ethyl acetate = 10:1 - 5:1). 
From the first fraction, (Z)-7-chloro-5-(2-chlorophenyl)-1 -isopropyl-2-oxo-1 f 2,3,5-tetrahydro-4,1 -benzox- 
azepine-3-A(3,a)-acetic acid ethyl ester (0.31 g) as prisms, m.p.194-195 *C. 
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Mass spectrum (m/e): 433 (M + ) 



Elemental Analysis for C22 H 2 1 Cl 2 NO* : I 


Calcd.: 
Found : 


C. 60.84; 
C, 60.76; 


H, 4.87; 
H, 4.99; 


N, 3.22 
N, 3.32 



And, from the second fraction, (E)-7^hloro-5-(2-ch!orophenyl)-1-isopropyl-2-oxo-1,2,3,5-tetrahydro-4 1-ben- 
zoxazepme-3-A(3,a)-acetic acid ethyl ester (0.13 g) was obtained as prisms, m.p.143-144 "C 
Mass spectrum (m/e) : 433 (M + ) 



Elemental Analysis for C22H21CI2NO4: 


Calcd.: 
Found : 


C, 60.84; 
C, 60.59; 


H, 4.87; 
H, 4.84; 


N, 3.22 
N, 3.30 



n hke manner. (3RS,5RS,«SR)-7^hlor^ 

(methanesulfonyloxy)acetic acid ethyl ester (1.0 g) was allowed to react with cesium propionate, followed by 
purification by means of a silica gel column chromatography. From the first fraction, (Z)-7-chloro-5-(2- 
chlorophenyl)-1-isopropyl-2-oxo-1,2,3,5-tetrahydro-4 ) 1-ben2oxa2epine-3-A(3,a)-acetic acid ethyl ester (0 335 
g) was obtained as prisms. And, from the second fraction, was obtained {E)-7-chloro-5-(2-chlorophenyl)-1- 
isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-ben20xa2epine-3-A(3,a)-acetic acid ethyl ester (0.17 g) as prisms. 

(3) (3RS,5RS,aSR)-7-chloro-5-(2-chlorophenyl)-1-isopropyh2-oxo-4,1-benzoxazepine-3-a"(methanesulfonvl- 
oxy)acetic acid ethyl ester 7 ' 

In ethyl acetate (30 ml) was dissolved (3RS,5RS,aSR)-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-4 1- 
benzoxazep.ne-3-glycolic acid ethyl ester (0.6 g). To the solution were added methanesulfonyl chloride 
(0.13 ml) and triethylamine (0.24 ml) under ice-cooling. The mixture was stirred for one hour at room 
temperature. The reaction mixture was washed with water, dried over anhydrous magnesium sulfate 
followed by distilling off the solvent under reduced pressure. The residue was purified by means of a silica 
gel column chromatography (hexane : methylene chloride : ethyl acetate = 10:5:1) to give (3RS.5RS aSR)- 
7-chloro-5-(2-ch!orophenyl)-1 -isopropyl-2-oxo-4,1 -benzoxazepine-3-a-(methanesulfonyloxy)acetic acid' ethyl 
ester (0.63 g) as prisms, m.p. 143-144 *C. 



Elemental Analysis for C23H25CI2NO7S: 


Calcd.: 
Found : 


C, 52.08; 
C, 52.38; 


H, 4.75; 
H, 4.89; 


N, 2.64 
N, 2.77 



24 



EP 0 645 377 A1 



Example 11 

(Z)-7-Chloro-5-(2-chlorophenyl)-1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3,a)-acetic acid 



10 




To the solution of (2-chlorophenyl)-1-isopropyl-2<)xch1,2,3 > 5-tetirahydro-4,1-benzoxazepine-3-A{3,a)-ace- 
tic acid ethyl ester (0.3 g) obtained in example 10 in methanol (30 ml) was added an aqueous solution of 
sodium hydroxide (5 ml). The solution was stirred for one hour at 50 *C. Methanol was distilled off under 
20 reduced pressure. To the residue were added 1N hydrochloric acid (50 ml) and ethyl acetate (100 ml). The 
ethyl acetate layer was washed with water and dried over anhydrous magnesium sulfate. The solvent was 
distilled off under reduced pressure to leave (Z)-7-chloro-5-(2<:hIorophenyl)-1-isopropyl-3-oxo-1,2,3,5- 
tetrahydro-4,1-benzoxazepine-3-A(3,a)acetic acid (0.26 g) as prisms, m.p.234-239 # C. 
IR fmax^cm" 1 : 1670, 1655 (C = 0, C = C) 



Elemental Analysis for C20 Hi 7 CI2 NO* : 


Calcd.: 
Found : 


C t 59.13; 
C. 59.02; 


H, 4.22; 
H, 4.21; 


N, 3.45 
N, 3.37 



^-NMR spectrum (200MHz,CDCI 3 ) 5 : 1 .31 (3H,d,J = 7.0Hz), 1. 61 (3H,d,J = 7.0Hz). 4.7-4.9(1 H,m), 5.48(1 H,s), 
6.54(1 H.s). 6.57(1 H.d.J = 2.2Hz), 7.3-7.6(5H,m), 8.05(1 H.d.J = 7.8Hz) 

35 Example 12 

(E)-7-Chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3a)-acetic acid 



40 



45 




In methanol (20 ml) was dissolved (E)-7-chloro-5-(2-chlorophenyl>-1-isopropyl-2-oxo-1,2 t 3.5-tetrahydro- 
4,1-benzoxazepine-3-A(3^>-acetic acid ethyl ester (0.16 g) obtained in Example 10. To the solution was 
added an aqueous solution of sodium hydroxide (5 ml). The mixture was stirred for one hour at 50 *C. 
Methanol was distilled off under reduced pressure. The residue was subjected to extraction by the addition 
of 1N hydrochloric acid (50 ml) and ethyl acetate (100 ml). The ethyl acetate layer was washed with water, 
dried over anhydrous magnesium sulfate. The solvent was distilled off under reduced pressure to leave (E)- 
7-chloro-5-(2-chlorophenyl)-1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-A(3^)-acetic acid 
(0.135 g) as prisms. m.p.209-214*C. 
IR Jw^cm- 1 : 1720, 1650, 1630 (C = O.C = C) 



25 



EP 0 645 377 A1 



Elemental Analysis for C20H17CI2NO4: 


Calcd.: 
Found : 


C, 59.13; 
C, 58.97; 


H, 4.22; 
H.4.24; 


N, 3.45 
N, 3.42 



1 H-NMR spectrum (200MH2.CDCI 3 ) 5 : 1.34(3H,d,J = 7.0Hz), 1 .62(3H,d,J = 7.0Hz). 4.8-5.0(1 H,m), 5 41(1 H s) 
6.51(1H,s), 6.54(1 H.d, J = 1 .8Hz), 7.3-7.6(5H,m), 7.78(1 H,d,J = 7.0Hz) § 

Example 13 

By substantially the same procedures as In Example 10, Example 12 and Example 13, compounds 
listed in [Table 1] were obtained. 
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Example 14 

55 (3RS,5SR/xRS)-7-Chlorc>5-(2-chlorophenyl)-2-oxo-1 -propyl- 1 ,2,3.5-tetrahydro-4,1 -benzoxazepine-3-(a- 

hydroxy)propionic acid ethyl ester and (3RS,5SR,aSR>-7-chloro-5-(2-chlorophenyl)-2-oxo-1 -propyl-1, 2,3.5- 
tetrahydrcwt.l-benzoxazepine-S-to-hydroxyJpropionic acid ethyl ester 
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w 




15 



20 



(1) 3.5-trans-7-Chloro-5-(2^^ 

♦ ♦ 1°/ S ?'" t if n ° f tetrah y drofu ™ (30 ml) of 3,5-trans-7-chloro-5-(2<hlorophenyl)-2-oxo-1-propyl-1 2 3 5- 
telrahydrcM I-benzoxazepine-S-acetic acid (3.0 g) and N-methylmorpholine (0.97 ml) was added ethyl 

^h"?.? Th8 miXtUre WaS ^ ,0f 10 minutes - To the reaction "**""> was 

added sod.um borohydr.de (0.93 g), and the mixture was stirred for 10 minutes at room temperature. The 

sohrent was d.shlled off, and the residue was made acid with dilute hydrochloric acid, which was extracted 
^„ e ? y « a ?L 6XtraCt SO ' Ution was dried over anh y°"rous magnesium sulfate. The solvent was 

crys aS (227 J) mp "sVTS ' ^ ^ " * ^ 9e, ' C0,umn chroma t°9^Phy to afford colorless 
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Elemental Analysis for C20H21CI2NO3: 


Calcd.: 
Found : 


C, 60.92; 
C, 61.03; 


H, 5.37; 
H, 5.27; 


N, 3.55 
N, 3.53 



hyde 3 ' WranS " 7 " Chl0r0 "^ (2 ^ 

.. T ° f solution of oxalyl chloride (0.60 ml) in dichloromethane (5 ml) was added a solution of 
d.methylsulfox,de (0.53 ml) in dichloromethane (2 ml) dropwise at -65 'C. taking 5 minutes. The mixture 
was stirred for 5 minutes. To the reaction mixture was added dropwise a solution of the compound (2.1 q) 
obtained ,n ( ). then the mixture was stirred for 15 minutes at -65-C. To the mixture was added 
tr.ethylam.ne (2.9 ml) at the same temperature, then the mixture was stirred for 10 minutes at room 
temperature. To the reaction mixture was added 1N hydrochloric acid (50 ml). The organic layer was dried 
over anhydrous magnesium sulfate. The solvent was distilled off. The residue was recrystallized from 
nexane/dichloromethane to give 1.64 g of colorless crystals, m.p.157-159 *C. 



Elemental Analysis for C^oHi 9 Cl2N03.0.4H2 0: 


Calcd.: 
Found : 


C, 60.13; 
C, 60.24; 


H, 5.00; 
H, 4.86; 


N, 3,51 
N, 3.57 



50 



55 



aldehyde cyanohydrin, (3RS,5SR,cSR)-7-chloro-5-(2-chlorophenyl)-2-oxo-1-propyl-1,2.3,5-tetrahydro-4 1-be- 
nzoxazepine-3-acetaldehydecyanohydrine yu.u oe 

mil lT^!H°L th ^ COmP ! Und (1 - 5 9) 0Mained i0 {2) ' aCet0ne ^"OW"'" (5 ml) and triethylamine (0.1 
ml) was st.nred for 30 m.nutes at room temperature. To the reaction mixture was added ethyl ether which 
was washed with water and dried over anhydrous magnesium sulfate. The solvent was distilled off and the 
S^^ P £21?' means of a si.ica gel column chromatography. From the first ' fraction, 
(JHb,5bR,aRS) derivative was obtained as colorless crystals (0.42 g), m.p.159-162 «C. 
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Elemental Analysis for C21 hfeoCfel^Os: 


Calcd.: 
Found: 


C, 60.15; 
C. 60.18; 


H, 4.81; 
H, 4.97; 


N.6.68 
N.6.54 



From the second fraction, (3RS,5SR,aSR) derivative was obtained as colorless crystals (0.61 g), 
m.p.177-180 -C. 



70 


Elemental Analysis for C21 H20.CI2N2O3: 




Calcd.: 


C, 60.15; 


H, 4.81; 


N, 6.68 




Found : 


C, 59.94; 


H/4.76; 


N.6.52 



75 

(4) (3RS,5SR,aRS)-7-Chloro-5-(2-chlorophenyl)-2^^ 
hydroxy)propionic acid ethyl ester 

In a mixture solvent consisting of ethanol (10 ml) and dioxane solution of 4N hydrogen chloride (10 ml) 
20 was dissolved the (3RS,5SR,aRS) derivative (0.40 g) obtained in (3). The solution was stirred for 30 minutes 
under heating. The solvent was distilled off, and the residue was dissolved in acetic acid ethyl ester. The 
solution was washed with a saturated aqueous solution of sodium hydrogencarbonate, which was dried over 
anhydrous magnesium sulfate. The solvent was distilled off, and the residue was purified by means of a 
silica gel column chromatography to give 0.40 g of an oily compound. 
25 'H-NMRfCDCb) 5 : 0.97(3H,t,J =7.4Hz), 1 .27(3H,t,7,2Hz), 1 .5-1 .9(1 H,d, J = 6.2Hz), 3.4-3.6(1 H,m), 4.0-4.5- 
(4H,m), 6.08(1 H,s), 6.52(1 H,d,J = 2.4Hz), 7.2-7.8(6H,m) 

(5) (3RS,5SR,aSR)-7-Chloro-5-(2-chIoropheny l)-2-oxo-1 -propy 1-1 ,2,3,5-tetrahydro-4, 1 -benzoxazepine-3-(a- 
hydroxy)propionic acid ethyl ester 
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From the (3RS,5SR,aSR) derivative obtained in (3) (0.45 g), an oily compound (0.45 g) was obtained by 
substantially the same procedure as in (4). 

1 H-NMR(CDCb) $ : 0.97(3H,t, J = 7.4Hz), 1 .18(3H,t,J = 7.1 Hz), 1 .5-1 .9(2H,m), 2.3-2.5(2H,m), 3.18- 
(1H,d,J = 4.6Hz). 3.4-3.6(1 H,m), 4.0-4.5(4H,m), 6.03(1 H,s), 6.50(1 H,d, J =2.4Hz), 7.2-7.8(6H,m) 

Example 15 

(3RS,5SR,aRS)-7-Chloro-5-(2-chlorophenyl)-2-oxo-1-propyl-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-(a- 
hydroxy)propionic acid 



45 



50 




In ethanol (3 ml) was dissolved the compound (0.2 g) obtained in Example 14-(4). To the solution was 
55 added 1N aqueous solution of sodium hydroxide (1 ml), and the mixture was stirred for 15 minutes at room 
temperature. To the reaction mixture was added 1N hydrochloric acid (50 ml), and the mixture was 
extracted with acetic acid ethyl ester. The extract was washed with water and dried over anhydrous 
magnesium sulfate. The solvent was distilled off, and the residue was recrystallized from hexane to give 
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colorless crystals (0.15 g), rri.p.210-214*C. 





Elemental Analysis for C2 1 H 2 1 Cl 2 NO5 : 


5 


Calcd.: 


C, 57.55; 


H, 4.83; 


N, 3.20 




Found : 


C, 57.38; 


H, 4.93; 


N, 2.90 



70 



Example 16 

(3RS,5SR*SR)-7^^^ 

hydroxy)propionlc acid H v 



75 



20 



25 




From the compound (0.2 g) obtained in Example 14-(5), 0.16 g of a colorless crystalline product 
obtained by substantially the same procedure as in Example 15, m.p.138-141 -C. 



was 
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35 



Elemental Analysis for C2 1 H 2 1 Cl 2 NO5 : 


Calcd.: 
Found : 


C, 57.55; 
C, 57.27; j 


H, 4.83; 
H, 5.03; 


N, 3.20 
N, 2.95 



Example 17 

^ 9i , B HrT b K! ta o! ia,,y th6 u Same procedures as in Exam P ,e 14 a "d Example 15, compounds set forth in [Table 
40 2} and [Table 3] were obtained. 
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a: 1 H-NMR(CDCI 3 ) 5 : 1 .27(3H,t,J = 7.2Hz), 1 .30(3H,d,J = 7.0Hz), 1 .56(3H,d,J = 6.8Hz), 2.01- 
55 (1H,ddd,J = 14.4,1 0.4,4.0Hz), 2.50(1 H,ddd,J = 14.4,9.0,3.0Hz), 2.99(1 H,d,J = 6.4Hz), 4.22(2H,q,J = 7.2Hz), 
4.1 -4.3(1 H,m), 4.35-4.5(1 H,m), 4.7-5.0(1 H,m), 6.05(1 H.s), 6.51 (1 H,d,J = 2.4Hz), 7.2-7.6(6H,m) 
b: 1 H-NMR(CDCI 3 ) 8 : 1.18(3H,t,J = 7.1 Hz), 1.29(3H,d,J = 7.0Hz), 1 .56(3H,d, J = 6.8Hz), 2.3-2.45(2H,m), 
3.22(1 H,d,J = 4.5Hz), 4.0-4.3(3H,m), 4.3-4.4(1 H.m), 4.7-4.95(1 H,m), 6.00(1 H,s), 6.49(1 H.d.J = 2.2Hz), 7.2- 
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7.8(6H,m) 

c: 1 H-NMR(CDCU) « : 0.93(3H,d,J = 6.8Hz), 1 .03(3H,d,J = 6.6Hz), 1.26(3H,t,J = 7.1Hz), 1 .85-2.1 (1H,m), 
2.52(1 H,ddd. J = 14.3,9.2,2.6Hz), 2.9-3.05(1 H,m), 3.42(1 H,dd,J = 13.8,5.4Hz), 4.05-4.55(4H,m), 6.18(1H,s), 
6.52(1 H,d,J = 2.3Hz), 7.2-7.85(6H,m) 

d: .'H-NMRfCDCfe) 5 : 0.93(3H,d,J = 6.8Hz), 1.04(3H,d,J = 6.6Hz), 1.18(3H,t,J = 7,1 Hz), 1 .85-2.1 (1H,m), 
2.25-2.5(2H,m), 3.1-3.3(1 H,br), 3.43(1 H.dd.J = 1 3.6,5.4Hz), 4.0-4.45(5H,m), 6.1 4(1 H.s), 6.51 - 
(1 H,d,J = 2.2Hz),7,2-7.8(6H,m) 
Physico-chemical properties of the intermediates 

(1 ) 3,5-trans-7-Ch!oro-(2-chloropheny l)-1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3rethanol, 
m.p.1 88-189 -C. 



Elemental Analysis for C20H21 CI2NO3: 


Calcd.: 
Found : 


C, 60^92; 
C, 61.12; 


H, 5.37; 
H.5.39; 


N, 3.55 
N, 3.72 



(2) 3,5-trans-7-Chloro-(2-chlorophenyl)-lHS0pro^ 
hyde, an oily compound 

'H-NMRfCDCb) 5 : 1.30(3H,d,J = 7.0Hz), 1 .56(3H,d,J = 6.6Hz), 2.88(1 H.ddd.J = 17.6,5.4,1 .6Hz), 3.09- 
(1H,ddd,J = 17.6,6.6,1. 0Hz), 4.37(1 H,t,J = 6.1 Hz),4.8-5.0(1H,m), 6.02(1 H,s), 6.52(1 H,d,J = 2.4Hz), 7.2-7.8- 
(6H,m) 

(3) 3,5-trans-7-Chloro-5-(2-chlorophenyl)-1 -isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-ethanol, 
m.p.147-149'C 



Elemental Analysis for C21 H 2 3CI 2 N0 3 : 


Calcd.: 
Found : 


C, 61.77; 
C, 61.64; 


H, 5.68; 
H, 5.87; 


N, 3.43 
N, 3.54 



(4) 3,5-trans-7-Chloro-5-(2-chlorophenyl)-1 -isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-acetalde- 
hyde, an oily compound 

1 H-NMR(CDCI 3 ) 5 0.94(3H,d,J = 6.8Hz), 1.03(3H,d,J = 6.6Hz), 1. 85-2.1 (1H,m), 2.90- 

(1 H.ddd.J = 17.6,5.4,1 .4Hz), 3.1 2(1 H.ddd.J = 1 7.6,6.6,1 .0Hz), 3.45(1 H.dd,J = 13.8,5,6Hz), 4.31 - 
(1H,dd.J = 13.8,8.2Hz), 4.4-4.55(1 H,m), 6.15(1 H,s), 6.54(1 H.d.J = 2.4Hz), 7.2-7.8(6H,m), 9.84(1H,s) 

Reference Example 1 

3,5-trans-7-Chloro-5-(2-chlorophenyl)-1-isopropyl^^^ 
butyric acid ethyl ester 
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10 



nm m ? 1 S l 0 ^ 1 ^" 16 ( °- 70 m,) in dry tetrah y dr °'"ran (5 ml) was added a hexane solution 

(*03 ml, 1.64 mol/L) of n-butyll.thium at temperatures ranging from -15 -C to -20 'C. The mixture was 
st.rred for one hour at the same temperature range. The reaction mixture was cooled to -78 -C to which 
was added acetic acid ethyl ester (0.49 ml), and the mixture was stirred for 15 minutes. To the reaction 
mixture was added dropwise for 5 minutes a dry tetrahydrofuran (10 ml) solution of 3.5-trans-7-chloro-5-(2- 
^°P hen ^ The mixture was 

stirred for 30 m.nutes. to which was added dilute hydrochloric acid (50 ml), followed by extraction with 
acetc acd ethyl ester. The organic layer was washed with a saturated aqueous solution of sodium 
hydrogencarbonate, which was dried over anhydrous magnesium sulfate. The solvent was distilled off, and 
g) m ul iT c mea " S * 3 Si " Ca ** ° 0,Umn chromato 9 ra P h y *° ^ord colorless crystals (1.20 





Elemental Analysis for $>+ H27 Cl 2 NOs : 


75 


Calcd.: 


C, 60,01; 


H, 5.67; 


N, 2.92 




Found : 


C, 60.16; 


H, 5.78; 


N, 2.97 



20 



Reference Example 2 
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rrnn f , * T/^L^l ma " ner 38 15> a no "-crystalline solid was obtained. 'H-NMR- 

(Cpa 3 ) « : 1.29,1.30(3H,each d,J = 7.0Hz). 1.56.1.57(3H,each d,J = 6.8Hz), 2.0-2.1 5(2H,m) 2 45-2 7(2H m) 
4.05^.2(1H,m), 4.2-4.4(1 H.m). 4.75-4.95(1 H.m). 6.01(1H,s), 6.45-6.55(1 H.m), 7.2-7.8<6H,m) 

Reference Example 3 



50 



55 




To a solution of <3RS,5SR,aSR)-7^hloro-5-(2K;hloropheny^ 1-b 
nzoxazep.ne-3-glycohc acid ethyl ester (1.0 g) in ethanol (30 ml) was added sodium borohydride (0.14 g). 
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The mixture was stirred for 4 hours at room temperature. The reaction mixture was made acid with dilute 
hydrochloric acid, which was extracted with acetic acid ethyl ester. The extract solution was washed with a 
saturated aqueous solution of sodium hydrogencarbonate, which was dried over anhydrous magnesium 
sulfate. The solvent was distilled off, and the residue was purified by means of a silica gel column 
5 chromatography to give colorless crystals (0.62 g), m.p.229-230 • C. 





Elemental Analysis for C20H21 CI2NO4 : 




Calcd.: 


C, 58.33; 


H, 5.16; 


N.3.41 


70 


Found : 


C, 58.49; 


H, 5.21; 


N, 3.32 



Reference Example 4 



75 



Using the compounds obtained in Example 14 and Example 17. by substantially the same manner as in 
Reference Example 3, the compounds shown in [Table 4] were obtained. 



(Table 4] 
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Compd , No - 



Steric Configuration 



(GHt)*CBs j 3R&5SME oily 

1 h n m r (cDci,) <f rOKET w7im"^ : u^^\ 

2. 0-2. 3C3B. ■), 2. 82(1H. br). 3. 4-3. ?5(3B, a). 3. 8-4. 05 
UH,»). 4. 18(1H, t, J=*6. 4Bz), 4. 3-4. 5UH. ddd. J=12. 6. 
9.8.6.4Hz), 6. 04C1H.S). 6. 52C1H. d. J=2.2Hz). 7.2-7.8 
(6E.B) 



(CHi)tCHs [ 38S.5SMSR oily 

1 HNMR(CDClj) 8 7a.lii^^ 
2. 0-2. 3(3B. 3.4-3.8C3H.B). 3. 9-4. 05(1H. ■). 4.20 
(lH.t,J=5.7Hz). 4. 3-4. 5(1H. ddd. J=12. 6. 9. 8. 6. 4Bz). 
6. 03(18. s). 6.53(IB.d,J-2.2Iz). 7. 2-7. 8(6H. ») 



CHia(OT»),J 38S. 5SR. SKS oily 

» k nmr (cdci's) s'TK'miiT^ 

6.6Hz). 1. 8-2. 15C3EL ■>. 3. 35-3. 75(38. a). 3.85-4.05 
(1E«). 4. 19(18. t.J=6.4Hz). 4. 33(lH.dd.J=13. 6.8.4Hz). 
6.14(lH.s). 6.52(lH.d.J=2.2Hz). 7. 2-7. 8(6H. ■) 
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Reference Example 5 
3,Wrajis-7-Chloro-^ 



70 



15 




By subjecting the compound obtained in Reference Example 1 to substantially the same procedure as 
in Reference Example 3, a non-crystalline solid compound was obtained 

llSiS?*?'] * : 1 - 30 < 3H - d - J=7 0H2 >. 156(3H,d.J = 6.6H 2 ), 1.6-1.9(2H.m), 2.0-2.2(2H,m), 3.8-3.95(2H m) 
20 4.0-4.2(2H,m), 4.75-4.95(1 H,m), 6.02(1 H,s), 6.5-6.6(1 H,m), 7.2-7.8(6H,m) 

Example 18 

N-[(3RS,5SR^SR)-7-Chloro-5-(2-chlorophenyl)-1 -isopropyl-2-oxo-1 ,2,3.5-tetrahydro-4.1 -benzoxazepine-3- 
25 glycolyljaminoacetic acid ethyl ester 



30 



35 




40 



45 



In N-dimethylformamide (10 ml) were dissolved (3RS,5SR,aSR)-7-chloro-5-(2-chlorophenyl)-1-isopropyl- 
. ° u L "I e,rahydr0 " 4,1 " benZOxazepine " 3 " 9lycolic acid < 0 3 9> obtained in Example 1 and glycine ethyl 
ester hydrochloride (0.12 g). To the solution were added diethyl cyanophosphonate (0 15 g) and 
triethylam.ne (0.24 ml) under ice-cooling. The mixture was stirred for 30 minutes at room temperature 
which was subjected to extraction by the addition of water (100 ml) and ethyl acetate (100 ml) The ethyl" 
acetate layer was washed with 1N hydrochloric acid and an aqueous solution of sodium hydrogencarbonate 
which was then dned over anhydrous magnesium sulfate, followed by distilling off the solvent under 
reduced pressure. The residue was purified by means of a silica gel column chromatography (hexane • 
ethyl acetate = 1:1) to afford N-[(3RS.5SR,aSR)-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 2 3 5- 
tetrahydro-4,1-benzoxazepine-3-glycolyl)aminoacetic acid ethyl ester (0.30 g) as prisms, m p 157-159 -'c ' 



50 


Elemental Analysis for H 26 Cl 2 N 2 Ck : 




Calcd.: 


C, 56,59; 


H, 5.14; 


N, 5.50 




Found : 


C, 56.60; 


H, 5.21; 


N, 5.52 



55 
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Example 19 



N-[(3RS,5SR,aSR)-7-Chloro-5-(2^hlorophen 

glycolyl]aminoacetic acid ^ 




In ethanol (10 ml) was dissolved N-[(3RS ,5 SR,«SR)-7-chloro-5-(2-chlorophenyl)-1-isopropy]-2-oxo- 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3^glycolyl]aminoacetic acid ethyl ester (0.2 g). To the solution was 
added 1N sodium hydroxide aqueous solution (2 ml), which was stirred for 15 minutes. To the mixture was 
added 1N hydrochloric acid (100 ml) to make the solution acid, followed by extraction with ethyl acetate 
(100 ml). The ethyl acetate layer was washed with water, then dried over anhydrous magnesium sulfate, 
followed by distilling off the solvent under reduced pressure to afford N-[(3RS,5SR,aSR)-7-chloro-5-(2- 
ch1orophenyl)-1-isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3^lycblyl]aminoacetic acid (0.18 g) 
as crystals, m.p.1 42-1 45 • C. 



N-[(E)-7K;hloro-5-(2-chlorophenyl^ 
aminoacetic acid ethyl ester 



To a solution of (EV7-chlorc^5-(2-chlorophenyl)-1-isopropyl-2<>xc>-1.2,3,5-tetrahydro-4,1-benzoxazepine- 
A(3,a)-acetyl]aminoacetic acid (0.3 g) and glycine ethyl ester hydrochloride (0.124 g) in dimethylformamide 
(10 ml) were added diethyl cyanophosphonate (0.1 52g) and triethylamine (0.25 ml). The mixture was stirred 
for 30 minutes at room temperature. To the reaction mixture was addled acetic acid ethyl ester, which was 
washed with dilute hydrochloric acid and a saturated aqueous solution of sodium hydrogencarbonate, then 
the solvent was distilled off. The residue was purified by means of a silica gel column chromatography to 
yield colorless crystals (0.35 g), m.p.207-208*C. 



Elemental Analysis for C22H22CI2N2O6.I/4H2O: 



Calcd.: C, 54.39; H, 4.66; N, 5.77 
Found: C, 54.29; H, 4.61; N, 5.77 



Example 20 
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Elemental Analysis for C24H24CI2N2O5: j 


Calcd.: 
Found : 


C, 58.67; 
C, 58.62; 


H, 4.92; 
H, 4.97; 


N.5.70 
N, 5.68 



Example 21 

1Q N-[(EK-Chloro5-(2-chlorophenyl)r1 -isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-A(3,a)-acetyl)- 
aminoacetic acid 



75 



20 




25 



30 



35 



To a solution of the compound (0.25 g) obtained in Example 20 in ethanol (20 ml) was added a 1N 
aqueous solution of sodium hydroxide (4 ml). The mixture was stirred for 30 minutes at room temperature. 
The reaction mixture was made acid with dilute hydrochloric acid, which was extracted with acetic acid 
ethyl ester. The extract was washed with water and dried over anhydrous magnesium sulfate. The solvent 
was distilled off, and the residue was recrystailized from hexane to give colorless crystals (0 21 q) m o 217- 
221 *C (decomp.) 



Elemental Analysis for C22H20CI2N2O5.O.5H2O: 


Calcd.: 
Found : 


55.94; 
56.17; 


H, 4.48; 
H, 4.60; 


N, 5.93 
N, 6.05 



Example 22 



40 



Starting from the compound obtained in Example 13, the compounds shown in Table 5] were obtained 
by substantially the same procedures as in Example 25 and Example 26. 



45 



50 
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[Table 5] 



5 




75 







Rt | 


- m » p • 

CC) 


Molecular 
Forrauula 


Elemental Analysis (Found) 

C H N 


1 


(ce»),CH s 




203-205 




58.67 4.98 5.70 
(58.48 5.08 5.64) 


2 


(CH»),CH S 


H 

< 


210-213 

decoinp 


C22H20C12W2O5 

> 


57.03 4.35 6. 05 
(56.95 4.41 6.23) 


3 


CH,CH(CH 3 ) 2 


Ctls 


182-185 




59.41 5.19 5.54 
(58.90 5.17 5.56) 


4 


CHtCHCds)! 


e 


219-221 


Cja^aCljNiOs 

) 


57.87 4.65 5.87 
(57.57 4.73 5.95) 



Assay Method of Squalene Synthetase Inhibitory Activity 

The squalene synthetase inhibitory activity was assayed as follows with the enzyme solutions described 
in the subsequent Experimental Examples 1 and 2. 

More specifically, an enzyme solution (protein content 0.8 ug) prepared in Experimental Example 1 or 2 
was added to a solution (total volume 50 ill)) containing 5 uM [1- 3 H] farnesyi pyrophosphate (specific 
35 activity 25 uCi/mole), 1 mM NADPH, 5 mM MgCI 2 , 6 mM glutathione, a 100 mM buffer solution of 
potassium phosphate (pH 7.4) and a test drug (used as an aqueous solution or a DMSO solution), then the 
reaction was allowed to proceed at 37 *C for 45 minutes. To the reaction mixture was added 150 ul of a 
mixture of chloroform and methanol (1:2) to suspend the reaction, followed by adding 50 ui of chloroform 
and 50 ul of a 3N aqueous solution of sodium hydroxide. 50 ul of the chloroform layer (lower layer) 
40 containing the reaction mixture having squalene as the principal component and 3 ml of toluene-based 
liquid scintillator were mixed, and its radioactivity was determined by means of a liquid scintillation counter. 

The squalene synthetase inhibitory activity was expressed in terms of the concentration inhibiting by 
50% the radioactivity taken into the chloroform layer (ICso, molar concentration (M)). 

45 Experimental Example 1 

Preparation of rat-derived enzyme 

An SD male rat (6 week old) was killed by bleeding, and its liver was excised. About 10 g of the liver 
so was washed with a saline solution cooled with ice, which was then homogenized in 15 ml of an ice-cooled 
buffer solution [100 mM potassium phosphate (pH 7.4), 15 mM nicotinamide, 2 mM MgCfe], followed by 
centrifugation for 20 minutes (4'C) with 10000 x g. The supernatant layer was separated and subjected to 
further centrifugation for 90 minutes (4 # C) at 105000 x g. The sediment was then suspended in an ice- 
cooled 100 mM phosphate buffer solution (pH 7.4), which was again subjected to centrifugation for 90 
55 minutes (4*C) at 105000 x g. The sediment thus obtained (microsome fraction) was suspended in an ice- 
cooled 100 mM potassium phosphate buffer (pH 7.4) (about 40 mg/ml protein concentration, determined 
with BCA protein, assay kit of Pias Co., Ltd.). This suspension was used as the enzyme solution. 
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10 



15 



20 



25 



30 



Experimental Example 2 
Preparation of human-derived enzyme 

m J£7p ™ Cinoma ce,,s He P G2 < ab °* 1 * cells) obtained by incubation in a Dulbecco- 

SSi^rSTJT? in l T pr ! sence of 5% C02) were in 10 - - an SSS 

cells were cLhii T P ^ (P " 7A) ' 30 mM " ico «^mide and 2.5 mM MgCfej 

«JL2 * y meanS ° f u,trasonicatio " 30 seconds, twice). From the sonicate thus 

obtamed. the microsome fraction was obtained by the same procedure as in Experiment SaTnll i 
was suspended in an ice-cooled 100 mM potassium phosphate bui^pH^S^Sml oS 
concentrate). This suspension was used as the enzyme solution. The resl In lown T^leSl 

[Table 6] 



Compd. No. 



Example 



R. Ex. 



Rat-derived enzyme (10~ 7 M) 



12 


3.1 


13-4 


0.76 


13-8 


3.6 


15 


2.4 


16 


2.8 


17-5 


5.3 


17-6 


6.0 


17-7 


2.3 


17-8 


3.3 


21 


1.9 


22-2 


1.3 


22-4 


0.98 


3 


9.9 


4-1 


9.7 


4-2 


8.8 



Human-derived enzyme (10~ 7 M) 



0.47 



35 Formulation Examples 

mPm A h^H a ' ene Sy "* h8tase inhibitin 9 a 9 ent * containing, as its effective component, a condensed 7- 
iT used L fl C ° t mp0und ; e P resented ^ the formula (I) of this invention or a salt thereof, in the cTse wh^t 
• Z^SSZ?* * h »*««~™*. - - * —dance with. fofexTpV 

1. Capsules 



45 



50 



(1) Compound obtained in Example 13-4 

(2) Lactose 

(3) Microcrystalline cellulose 

(4) Magnesium stearate 
One capsule 



10 mg 
90 mg 
70 mg 
10 mg 
180 mg 



.» arras: Tszzsr— - as ~- - 

2. Tablets 
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(1) Compound obtained in Example 13-4 


10 mg 


(2) Lactose ' 


35 mg 


(3) Corn starch 


150 mg 


(4) Microcrystalline cellulose 


30 mg 


(5) Magnesium stearate 


5 mg 


One tablet 


230 mg 



(1), (2) and (3) and two thirds of (4) and one half of (5) were blended and the mixture was granulated, 
to which were added the balance of (4) and (5). The mixture was subjected to compression-molding to 
provide tablets. 
3. Injections 



(1) Sodium salt of the compound obtained in Example 13-4 


10 mg 


(2) Inositol 


100 mg 


(3) Benzyl alcohol 


20 mg 


One ampoule 


130 mg 



(1), (2) and (3) were dissolved in distilled water for injection to make the whole volume 2 ml, which 
was put in an ampoule, and the ampoule was sealed. All. the processes were conducted under sterilized 
conditions. 
4. Capsules 



(1) Compound obtained in Example 22-4 


10 mg 


(2) Lactose 


90 mg 


(3) Microcrystalline cellulose 


70 mg 


(4) Magnesium stearate 


10 mg 


One capsule 


180 mg 



(1), (2) and (3) and one half of (4) were blended and the mixture was granulated, to which was added 
the balance of (4). The mixture was filled in a gelatin capsule. 
5. Tablets 



(1) Compound obtained in Example 22-4 


10 


mg 


(2) Lactose 


35 


mg 


(3) Corn starch 


150 


mg 


(4) Microcrystalline cellulose 


30 


mg 


(5) Magnesium stearate 


5 


mg 


One tablet 


230 


mg 



(1), (2) and (3) and two thirds of (4) and one half of (5) were blended and the mixture was granulated, 
to which were added the balance of (4) and (5). The mixture was subjected to compression-molding to 
provide tablets. 
6. Injections 



(1) Sodium salt of the compound obtained in Example 22-4 


10 mg 


(2) Inositol 


100 mg 


(3) Benzyl alcohol 


20 mg 


One ampoule 


130 mg 



(1), (2) and (3) were dissolved in distilled water for injection to make the whole volume 2 mi, which 
was put in an ampoule, and the ampoule was sealed. All the processes were conducted under sterilized 
conditions. 
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Claims 

1. A compound represented by the formula (I) 




wherein Ri stands for H or an optionally substituted hydrocarbon group; Ffe and R3 independently 
stand for H, an optionally substituted alkyl group, an optionally substituted phenyl group or an 

15 optionally substituted aromatic heterocyclic group; Z stands for a carbon chain containing a double 
bond or -Z'-C(OH)- (Z f stands for a bond or a straight-chain or branched alkylene chain); the symbol 
=n= stands for a double bond or a single bond; Y stands for an optionally esterified carboxyl group, an 
optionally substituted carbamoyl group, an optionally substituted hydroxyl group, an optionally substi- 
tuted amino group or an optionally substituted heterocyclic radical having a protonizable hydrogen* X 

20 stands for O or S; G stands for O or S; and the ring A is optionally substituted, or a pharmaceutical ly 
acceptable salt thereof. 

2. The compound or the salt thereof as claimed in Claim 1, wherein R1 is an aliphatic chain hydrocarbon 
group. 



3. The compound or the salt thereof as claimed in Claim 2, wherein R1 is an alkyl group. 

4. The compound or the salt thereof as claimed in Claim 3, wherein R t is a lower alkyl group. 

30 5. The compound or the salt thereof as claimed in Claim 1, wherein R2 or R 3 is an optionally substituted 
phenyl group. 



35 



40 



6. The compound or the salt thereof as claimed in Claim 1, in which the carbon number constituting the 
straight-chain portion of the carbon chain containing double bond shown by Z ranges from 1 to 4. 

7. The compound or the salt thereof as claimed in Claim 1, in which Y is an optionally esterified carboxyl 
group or an optionally substituted carbamoyl group. 

8. The compound or the salt thereof as claimed in Claim 1, in which the symbol = is a double bond. 

9. A squalene synthetase inhibitor which comprises the compound or a salt thereof claimed in Claim 1 . 



45 
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